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THE WEEK IN 1RON CIRCLES. 





The principal event of the iron market the past week 
has been the heavy purchases of charcoal irons by the 
malleable syndicate. It is estimated that these amount in the aggre- 
gate to 40,000 tons. Prices varied according to brands, but in some 
cases it is certain, low figures were made. While charcoal irons have 
been in oversupply for a time in consequence of slack business 
among the car works and railroads, the forces to correct this are 
already set in motion. In Alabama and Tennessee a large number 
of the furnaces are out of blast, and lately there has been a marked 
restriction of output in the Lake Superior district. The extensive 
forest fires also in the region from which many of the Lake Superior 
furnaces draw their charcoal, have destroyed a great deal of wood cut 
for this purpose. In time this will also affect the situation. In the 
way of general features bearing upon iron, the drouth, which is begin- 
ing to make itself felt throughout the West, causes a little uneasi- 
ness. No harm will be doneif rain eomes soon. In any event, the 
wheat crop is thought to be assured. Foreign financial troubles and 
continued shipments of gold have led to gradual hardening of money. 
Naturally we turn to the Detroit market for definite news concern- 
ing charcoal iron sales. That some heavy transactions have taken 
place is certain, but what the actual rock bottom figures are is still 
difficult to tell. Figuring upona present cash basis, the terms of 
settlement having been so widely different, Sut it is credibly reported 
that figures are in advance of the lowest ones noted in the Chicago 
market for this grade of metal. The selling seems to be confined to 
two or three furnaces, which, on account of a large accumulation of 
metal, seem to have been forced into the market. They have, to a 
certain extent, set the pace in the Eastern market a little less than 
was reported a week ago, but at the same time favorite brands are 
bringing from 50 cents to $1.00 per ton more for special orders. 
Altogether probably between 20,000 and 30,000 tons were placed in 
Detroit during the last week of Lake Superior charcoal iron, which 
would make it the banner week, in the history of the trade this year. 
For coke iron, in the Detroit market, transactions have been small in 
volume at ruling figures. Southern furnaces are fighting shy at 
long deliveries, while Northern furnaces, except those situated in 
Central Ohio, are refusing orders until the coke question is settled 
and the reduction in railroad rates has been fully determined upon. 
Heavy sales of Lake Superior charcoal iron are also reported at Chi- 
cago. A large part of the season’s buying in this line on the part of 
malleable car wheel and agricultural concerns has now been done, 
and in consequence of the large sales made most of the furnaces mak- 
ing metal of this class are now occupying a more independent posi- 
tion as to prices and long deliveries, and several companies have ad- 
vanced prices 50 cents per ton. On coke irons there has been heavy 
buying, a large number of contracts having been placed for long 
deliveries, many of them running well into next year. The general 
feeling is gaining ground that the worst part of the market has been 
passed, and that more activity and better prices will prevail during 
the remaining portion of the year. At Louisville, the demand for 
iron continues fair on the part of buyers generally. A few purchases 


General Features. 





for large amounts have been made by those believing that the Sum- 
mer and Fall would show much business, and that present prices 
were low enough to make heavy purchases. Some sales of 
Birmingham iron on basis of $10.25 for grey forge for long deliveries 
have been consummated, and one of the larger furnaces has placed 


20,000 tons during the first ten days of the month, and are disposed | 


to ask $10.50 for grey forge from now on. There have been some 
strong indications of increasing consumption at Buffalo in the past 
week. More inquiry is noticed than for several months past, but as 
yet this influence has not been sufficiently intense to advance prices. 
Shipments have included Northern and Southern brands, also Ohio 
silveries and Lake Superior charcoal iron. There has been consider- 
ably more inquiry for iron at St. Louis during the past week, than 
for some time. The car works in the vicinity have been making 
some purchases and are still inquiring for prices on round lots for 
deliveries running through the year. 

easing country, short as the season has been thus far, indicate 
the reductions to be expected this year, both in the 
mining operations, and in the vessel business dependent thereon. A 
great many of the mines have materially reduced their working 
forces, some have shut down altogether, and the situation, from the 
producers’ standpoint, could not well be worse. There,are no sales 
of ore to report this week, but one firm is now negotiating for the 
sale of a large block of high-grade ore, for consumption outside the 
regular Cleveland market, at a sacrifice, the purchasers owning sev- 
eral furnaces which have been in operation all the time, and which 
are begimning to run out of their rich ores. Beyond this solitary 
instance, the ore men have nothing to report, and do not expect to 
report much in the way of sales for a long time toocome. Every- 
thing considered, there are faint signs of an improvement in the fur- 
nace business—not an improvement in price, or an increase in con- 
sumption, but a return of confidence in the stability of the market. 
Some of the largest consumers, people who have studiously avoided 
contracts for months, and who in all this time of trouble have pur- 
chased their raw material from hand to mouth, and in car lots, seem 
to have realized the fact that iron is selling now for as little money 
as it is likely to sell, and are trying to hedge accordingly. That is, 
they have in several instances attempted to place respectable-sized 
orders at the ruling starvation rates, and these offers are an indication of 
the future. It is not unlikely that some furnaces, were they assured 
of their coke supply, would take advantage of these propositions in 
the hope of thus stimulating the market. The reserve stocks of iron 
in this vicinity have been so thoroughly cleaned up that there is 
immediate want of available pig metal for conversion into mill aud 
foundry iron necessary for building operations already under way, 
and some of the furnacemen, knowing that the cutting off of any 
manufactured article carries with it a shrinkage in demand, hope to 
further stimulate the present demand for pig iron by resuming, when 
feasible, production, even though there be an actual loss in the first 
transactions, trusting to a subsequent improverit to ‘‘even up.” It 
must be said, however, that this impression is by mo means general in 
this market, and that there are a majority of producers who say that 
they will certainly remain out of blast until iron can be sold ata 
profit, no matter how long they have to wait for it. Manufactured 
iron, which a few weeks ago experienced a slump, is up again, bar 
iron selling at about $1.65. Sales were reported not long ago at $1.55 
at the mill, so that the later price is a decided improvement. Sheet 
iron, which sold as low as $2.70 for No. 24, is also selling more firmly, 
and there is considerable demand for channels and other forms of 
combination iron for building purposes and _ structural work gener- 
ally. The strike of the ore handlers continues, and there is little 
prospect of its early settlement. The dock companies, in self defense, 
cannot pay more here than is paid at adjacent and competing harbors 
for the same class of work, and, as the difference between employes 
and employers is about 30 per cent., it will be seeu that the prospect 
of an agreement is very slim. 


Situation. 





The reports of ore shipped from the Lake Superior 
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CONCERNING SOME CANAL PROJECTS. 

The Iron Trade Review, while distinctly disavowing any interest 
in the Pittsburgh and Lake Erie Ship Canal scheme beyond the pub- 
lication of such news concerning it as seems of public importance, 
can scarcely admire the attitude of its excellent contemporary, the 
Marine Review, toward the project. Instead of publishing the news 
concerning the enterprise, it contents itself with the assertion that it 
is “ unfeasible,’ ‘a humbug,” etc. It may be that the Legislature 
of Pennsylvania has lent itself to the encouragement of a gigantic 
swindle, and that such reputable gentlemen as Messrs. John A. Wood, 
of Pittsburgh, W. S. Shallenberger, of Rochester, Eben Brewer, of 
Erie, John M. Goodwin, of Sharpsville, and Thomas P. Roberts, of 
Pittsburgh, are aiding and abetting the great State of Pennsylvania 
in the perpetration of a John Law scheme upon the people, but we 
shall need further proof of this before dismissing the mattter with a 
mere epithet. On the contrary, it seems to be the part of wisdom, as 
well as of common honesty, to give to the manufacturers, shippers 
and vessel owners of the lake region all the information obtainable 
on the subject, without special comment, and allow them to judge 
whether the project is “unfeasible” or not. We have no disposition 
to instruct our sprightly contemporary in the way it should go, but 
simply state the position of this journal with reference to the enter- 
prise. If, in entertaining a considerable degree of skepticism in 
regard to the ultimate success of the scheme, we fail to please the 
enthusiastic projectors of the cause, we cannot help that, nor does 
this fact interfere with the publication of such news as from time to 
time developes regarding it. 

That our marine contemporary is not “ ferninst’’ all canals is 
evident from the fact that it gives prominence to the proposed ship 
railway across the lower peninsula of Michigan. Upon this question 
it says: “Ona ship railway the speed can never be less than ro to 15 
miles per hour. On the Suez Canal it is limited to 5 miles, and in 
the Welland to 4; but it scarcely ever attains to these on either.”’ 
Pending the first trip of any large vessel by rail, we desire to remark 
concerning the Suez Canal, that the average time through that canal, 
in 1890, was 24 hours, 6 minutes; distance 100 miles. In 1890, 2,836 
vessels (or 48 per cent. in number of those passing through the canal 
in that year) made a passage by night, using the electric light. In 
1889, 7114 per cent. used the electric light, and made passage by 
night. The average time of passage by night, in 1890, was 22 hours, 
g minutes. The quickest trip on record was made by night: 14 
hours, 15 minutes, or about 7 miles per hour. 

Again, speaking of the plans of the Canadian Government for 
the Ste. Marie lock, it says: ‘‘ Although Canada lacks the wealth 
necessary to carry on big improvements,” etc. The fact is, that Can- 
ada has spent on the improvement of the St. Lawrence river, and in 
building the Welland canal, about three times the amount of money 
heretofore spent by the United States Government in lake improve- 
ments, altogether. Since 1844 the Canadians have expended on 
deepening the channel of the St. Lawrence between Quebec and 
Montreal as much as the United States Government has ever spent 
on the improvements of the Ohio river. The available depth of the 
St. Lawrence between Quebec and Montreal, as long ago as 1888, was 27 
feet. In 1889 steamships, 522 in number, aggregating 763,783 tons 
measurement, entered the port of Montreal. The aggregate ocean 
and inland tonnage of Montreal in 188g was 1,892,225 tons. More- 
over, all of the locks of the St. Lawrence river system are in process 
of enlargement, although now they are big enough to pass gunboats 
of a class of which there are fifty examples in the British navy. 

Canada evidently, does not appear to fear the expenditure of vast 
sums upon its internal waterways, nor does it consider such money 
thrown away. 





THE FUTURE OF SOUTHERN IRON COMPETITION. 

It is scarcely to be supposed that the Chattanooga 7radesman 
(quoted elsewhere) thinks it is doing the fair thing to discuss the 
labor situation, North and South, inthe light of the present coke 
troubles in Pennsylvania. The Poles and Huns of that region no 
more represent the labor of the North than the convicts in the South- 
ern mines represent the labor interests of the South. This country 
has seen enough of enforced immigration, and no man in his senses 
desires the perpetuation of the iniquitious system unwisely intro- 
duced by the coke companies of Pennsylvania. It is between the 
native American labor of the North and South that comparisons 
should be instituted, and it is to the natural readjustment of wages, 
North and South, that much of the coming equalization of costs will, 
we believe, be due. Much is to be said of the ‘“docility”’ of negro 
labor, and much might be said of the probable results growing out of 
the gradual advance of this same “ docile” laborer in the social scale, 





rendering him discontented with his primitive environments. It is 
not altogether improbable as in West Virginia that the ‘‘overflow help” 
from Pennsylvania, New York and Ohio may not only carry with 
them the “strike trick’ learned in their “old haunts,” but may 
impart the same to their “ brothers in black.’’ Let not, therefore, the 
Tradesman delude itself into the belief that its present “ docile’’ labor 
will always remain docile. Such Acadian simplicity cannot last 
always. Changes ‘must come that will affect cost in more ways than 
one, and bring the South up to the higher scale of wages paid in the 
North, and even the former’s splendid advantages as to the proxim- 
ity of raw material cannot avert it. 

There must be changes in the North, also. It is possible that 
wages may have to come down; it is more than probable that freights 
will. The whole tendency will be to equalize the present discrepancy 
between the conditions of the two sections, our Chattanooga contem- 
porary’s comforting self-assurances to the contrary nothwithstanding. 

Another factor in the problem is that referred to by an editorial 
communication in the same issue of the Zvadesman from which we 
take the article in question. The communication is dated at Pitts- 
burgh, and presents the results of recent observations in the Mahoning 
and Shenango valleys. Referring to the question of comparative 
costs, the editorial writer says: 

It is, therefore, very reasonable to suppose in the light of these facts con- 
trasted one with the other, the cost of producing pig iron in the South is at 
its lowest point, while in the North the cost is very high, and, therefore, capa- 
ble of withstanding considerable reduction without inflicting material injury 
to the margin of profits or the industry itself, and further, it is most likely 
that the industries hinging upon the manufacture of pig iron in the North will 
grant large concessions rather than lose their business. The assertion is up- 
held by facts that mill iron can be produced inthe North as low as $11 per ton, 
and still leave a fair margin of profit to all interests concerned. 

After showing the fallacy held by many pig iron makers in the 
South that “the vast quantity and close proximity of the raw mate- 
rials is all that is necessary to make them great as iron and steel 
producers,’’ the writer goes on to say : 

It is a known fact that several of the most prominent of Southern pig iron 
producing companies pay interest charges annually that would be considered 
a fair profit in the North, and not only does this item of interest add largely 
to the cost of making iron, but the outstanding notes, and interest expected 
due, make it imperative that the product of the furnace be converted into 
ready cash, and this condition of affairs creates an anxiety to sell, which has 
the result of making a weak market. There seems to be no end of the evil 
effects following in the wake of such loose business methods. The iron in- 
dustry in the South has been created almost during the past decade. It has 
been built up with phenomenal rapidity, and very much unlike the methods 
that characterized the slow progress of the industry in the North, which was 
extended with the legitimate demands of the trade. During the past few 
months several instances have arisen showing Southern blast furnaces col- 
lapsing under the pressure of borrowed money, the depressed condition of 
trade rendering it impossible to meet interest charges and lift outstanding 
notes. As acontrary condition of affairs in the North, witness the firm stand 
the now four months’ idle furnaces in the Mahoning and Shenango valleys have 
taken. During this siege of inactivity, not a single company is incon- 
venienced. They have no bonded capital, very insignificant charges, and 
working capital sufficient to meet any ordinary demands. Thus, Northern 
ironmasters are able to keep their business closely in hand, and accommoda'e 
themselves to the changing conditions of trade. 

It is well to put the opinions of the traveling ¢ditor of the 7radcs- 
man against the office editor, and we do so without further comment, 
believing that the paragraphs quoted carry their own conclusions. 





UNIFORM BOILER INSPECTION LAWS. 

The most important action taken by the American Boiler Manu- 
facturers’ Association of the United States and Canada, at its recent 
meeting in St. Louis, was the adoption ofa form of bill to be intro- 
duced in the various State legislatures, looking to State inspection of 
steam boilers. As this question is of the utmost importance to manu- 
facturers and steam-users generally, we present the three leading 
sections of the proposed law, as follows: 

SECTION 1. That for all purposes of manufacture, sale, use and inspectioa 
of steam boilers within this State, the following designations shall be applied 
and observed, that is to say: All boilers properly constructed and braced, 
made of A. B, M. A. brand, shall be classed as No. 1. All boilers properly con- 
structed and braced, made of the best flange iron or best flange steel, shall be 
classed as No. 2. Ail boilers properly constructed and braced, made of shell 
iron, or shell steel, shall be classed as No. 3. All boilers properly constructed 
and braced, made of cast or tank iron, or tank steel, shall be classed as No. 4, 
and every boiler manufactured or sold after taking effect of this act, shall be 
visibly stamped on its outside sheets or surface, designating the kind and 
quality of material used in its construction. Whenever a contest shall arise, 
as to what constitutes a No. 1 boiler, as to the material, the standard adopted 
by the United States Marine Law shall govern. 

SEc, 2. That any person who shall manufacture or sell any boiler not 
stamped according to the provisions of Sec. 1 of this act, or who shall manu. 
facture or sell any boiler belonging to any of the classes specified in Sec. 1 of 
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CONDITION OF THE BLAST FURNACES OF THE UNITED STATES 





May 1, 1891. 


[CONDENSED FROM THE AMERICAN MANUFACTORER.] 





CHARCOAL. BITUMINOUS OR COKE. 


| 











cee 
r) In Blast. |Out of BI’st.)° In Blast. |Out of BI’st. 
CE |o # 
LOCATION OF FURNACES. [7.4 24 
338 Week’y Week’y)'g 5 Week’y Week’y 
>| No. capac- | No.| capac $2!No. capac- | No.) capac- 



























ie lle ity. ity 
| i| 

New England...........ccescccseseseeseeeeeeeeees | 13 b, évasteaaeuniaes caudabbintbbevidelouksdeokerba 
WREW WOE Missin hacessnscceccocscsgcasccasqsvceseseceses| 9 | 44 3,789) 2 1,601 

Pennsylvania........cccceccereeserereeeeseseeeees 4 ° o} 6 
Upper Susquehanna Valley.............)...... L obceab ob diad fevenctesnuvefievekdh nieces coulah 
PURER O CTI cece cconcyesdeccosonece ig 12} 17,597] 13] 14,980 
Spiegel .....0000..cccccccsesooesee fe) ° I 830 
Allegheny Valley wate ° I 930 
DUCRRRIG GROG osc cinsscsdccrcccacescsveorsos| execs 3] 2,988) 14] 10,252 
Youghiogheny Valley..............0.0.006 see ° 4, 2,838 
Juniata and Conemaugh Valleys........... 7| 3,140] 12 6,074 
Maryland............+0+ a 7 I 1,411 2 1,487 
Virginia ..........ee00 sone]: - 28 9| 4,972} 5} 2,232 
SEE MN EORI cos sivmigs dctecigvsst cnpvatierces ieavois I 100} Oo ° 
WE RE Son ech civcrdesdcccuicnucheres yasere 2 o o| 6 3,606 
Ohio—Mahoning Valley................ccc00| cesses 4) 3,466) 11 9,370 
Eastern, Central and Northern 9g} 6,121) 8 6,573 
Hocking Valley 3 1,206) 11 2,968 
Hanging Rock........ 10} 2,161) 4 740 
OID ys css stccncctescsgecbnsscteccévess] docnsefedoasatuctevebeaieh socanclabcuccesbioit hebsdhl paGhbhvc ches’: capealsnckadioaddeGeteoe 
Kentucky......ccrccccccesreresccvccveccsccersvcocees 2 ae 976 


MIE RIMO RE bos cccedcucdevacpiseistavinecesss| ssecviPiovicsibcdscvecetoul sovccdhesdedy ieveselpeorent tesoesP veoutebedeeteasovatiadebedsadee 
Western Region and Miscellan’ous. |......|......)......sc000e|seeeee ' 






















































































TOEMMESSEE...........sesserrecsserereerereereessessers 
GODT EIG icicsccrvecsovcovessovssscsvcescesesecescceese 
BRR, wie den cosescphssises dhcdisseaveanisbesdeeees 
Indiana ........... 
Illinois 
Spiegel .. 
Michigan..... 
Wisconsin 
Minnesota 
Missouri ‘ vie 
i aakcnsvasustuckcseccstecsssncciaees 
OPO ZON oovccccccccecccccccccccccccesoves 
Colorado.. 
CEE: seccsasesccacssvccesosessescsevcéuevenscopsenctsns : 
WBN, casas aceigeichssaspscoesucoaaeugt 1} 0 es 205}|...... a RES Ae OS > 
Total charcoal and coke.................. 127} 38 9218] 89 12,669 244) 10 70,342| 144] 98,536 
Re aa: 16t| 93/ 37,0261 68 22,087||...... sobkj whabnenk teas buses badtiadiciaes? 
SUMMARY. 
In BLAST. OuT OF BLAST. 
Number. Weekly Capacity. Number. | Weekly Capacity. 
FUEL. 
Pr sil st st 
ES 32 | $8 28 28 
Soles St | = gi oF 
| & a | & & ad 
stipes = os 
Charcoal .......cscccrsssssesenes 38] 42|) 53 9,218] 10,055) 11.474 89 87 12,669 12,522 
Anthracite eee] 93] 92) 122] 37,026) 37,093) 48,853 63 70 22,087 22,622 
BituMWOUS .ccccecceccsvescesers 100] 97) 166) 70,342) 66 168) 120,529) 144 146 98,536 102,069 
ee ee 231 231! 241] 116,586) 113.316! 180,856) 300! 303 133,292 137,213 





























this act, shall stamp or in any other manner represent the same as belonging 
to any other of said classes shall be deemed guilty of a misdemeanor and on 
conviction thereof shall be fined not less than fifty ($50) dollars nor more than 
two hundred ($200) dollars, and by imprisonment not less than ten (10) days 
nor more than three (3) months. 

Src. 3. Itis hereby made the duty of boiler inspectors appointed under 
the act approved ——- — ——., in addition to their other duties, to prosecute 
all offenders for violation of the provisions of this act. 


In adopting the above form of law the association also declared 
“that we as an association can and do recommend only such boilers 
as will pass under the proposed law as No.1; but that as the very 
organization of our association proves that inferior boilers have been 
and are being built, we believe such classification is necessary in 
order to show the public that there are different grades of boilers 
built, and thus to make it possible for every intelligent steam-user to 
discriminate between good and poor work.” It was also decided to 
ask for congressional action, somewhat on the lines of the inter-state 
railroad law. ‘The association shows an intelligent appreciation of 
the present law methods of boiler inspection, and it is to be hoped 
that success may crown its efforts to bring about a much needed 
reform. 





COST OF PRODUCTION NORTH AND SOUTH. 





Here is something from an eminent New York journalist which we com- 
mend to the consideration of editors of Northern and Eastern organs of the 
iron and cognate trades: 

“ The Poles and Huns in the coke regions of Pennsylvania were prevailed 
upon to go on a strike—for the sake of the strike, apparently—and then they 
were stimulated to destroy property and assail with stones and pistol shots 
those on guard to protectit. They lived in houses, the property of their 
employers, and when they ceased to work and became destroyers their houses 
were wanted for those that would work. Blood was shed, and those who began 
with violence were responsible for it. There was an awful clamor because 
the representatives of law and order fired in return and the red flag appeared. 
The strike was a self-evident failure from the first. The spirit of destructive- 
ness proclaimed that. One wonders at the way strikes are ordered and car- 
ried on under the very circumstances that make them hopeless. At times 
there is reason to think they are organized by those who would discredit the 





cause oflabor. The Chicago 7risune gives asummary of the result of the 
coal strike thus far : 

“< They have entailed a loss of more than $2,000,000 upon the railroads in 
freight revenues ; they have crippled factories in Pittsburgh and elsewhere, 
thus involving other workingmen in serious losses ; they have destroyed prop- 
erty in the most wanton manner, lost several weeks’ wages themselves, been 
evicted from their homes, and some of them have been shot.’ ” 

If the editor of the Cleveland (O.) /ron Trade Review and others who have 
imagined of late that they had found the key to the cheap production of iron 
in the South in cheap Southern labor, will ponder these facts and put them 
with the great mass of facts of like import, they will master, possibly, one of 
the chief reasons why the South can and does make iron at low cost. 

In the quarter century history of the Southern iron trade there has never 
been but one serious coal strike, and not one of a general character in the 
mills and furnace yards of this section. Southern labor, as a rule, puts in a 
full year of work. Wage disputes are generally settled without resort to 
strikes. Hence the men have a great advantage in more steady work, as well 
as a milder climate that enables them to live more cheaply than can their 
brethren of the North. The family of a Northern mechanic must consume 
enough more coal in the year to pay a good share of the Southern mechanics’ 
rent or other bills. Large numbers of the workers about Southern furnaces 
and mines live in their own houses in the surrounding country districts, and 
they there find time to do some farming on their own ground. They work 
their teams hauling ore, fuel, etc., for the furnaces and mills when they are 
not needed in the fields. They raise often a small surplus, and the furnace 
provides for this a good, ready cash market. Being proprietors as well as 
laborers, they have an interest in maintaining law and order in the neighbor- 
hood, and sense enough to know thata strike will hurt them worse than the 
company which gives them employment. This conservative element among 
whites and blacks, coupled with the docile disposition of the negro in general, 
have made strikes in Southern industries of all kinds rare indeed. Our labor 
is drawn from the vicinage, not from the dens and slums of Italy and Hungary. 
Southern labor has a stake in the country; the men are citizens and voters, 
and such men are inevitably easier to deal with than foreign riff-raff who come 
to the country to “ make astake” and carry it back to their old homes. 

Look at the facts of the existing strikes in this month of May, as set forth 
in an editorial in these pages, learn the lesson they teach. Of the 25,000 min- 
ers out on strike not one isina strictly Southern State; those in West Vir- 
ginia are a petty fraction of the total, and they are of the foreign class. Be- 
sides, the iron and correlated trades in West Virginia are not of the South, 
and ought not to be classed as Southern. They are mere overflow from Penn- 
sylvania, New York and Ohio Their “help” learned the strike trick in their 


old haunts. 
We may admit for the sake of argument that the South has the advantage 


as an iron manufacturer in slightly cheaper labor than the North, but we deny 
that Northern miners can and do earn more year by year than do Southern 
miners, and the same istrue of Southern furnace and mill hands. If a man 
may in one locality live 20 per cent. cheaper and put in roto 20 per cent. more 
time at his work than hecan in another locality, he can and will accept slightly 
lower wages in the first named. These things adjust themselves. 

Then there is the question of freights. Northern mill operators, furnace- 
men and mill men perpetually complain that they must pay exorbitant rates 
of transport, as compared to rates in the South ; and one reason for this is fur- 
nished in the foregoing yuotation from the Chicago 7ribune. A single strike 
deprives the roads leading out from the Connellsville coal and coke region of 
$2,000,000 and more in their finances in less than a quarter of a year. The 
resulting losses beside those of the work itself, are enormous. Millions of 
dollars worth of rolling stock is thrown idle while the strike ison. Armies of 
railroad employes are “laid off” from month to month, while other armies of 
semi-barbarous foreigners engage in a fruitless contest with the mining and 
furnace companies, aud these latter destroy or cripple by fire and other violent 
means, great plants that cost others millions. These losses must be made good 
somehow, and labor comes in forits share when the time for recouping arrives. 

In some Southern industries, notably in the cottonseed oil trade, the 
South pays somewhat higher wages than any Northern trade employing like 
grades oflabor. The oil mills are practically all manned by negroes, except a 
manager and two orthree foremen. Nobody has yet heard ofa strike ina 
cotton oil mill, They invariably pay cash, and wages run from $1 75 for com- 
mon to $3 for skilled hands. Inu the Southern spinning trade there has never 
been but one strike of consequence, and that lasted only a few weeks. 

These conditions would be impossible if Southern labor was so poorly 
paid as some of the Northern class journals assert it is. The fact that our 
furnaces make excellent iron, that our cotton mills produce the best goods of 
the grades they turn out in the world, that our mills and other factory plants 
are intelligently and successfully handled, demonstrates that the labor is not 
of the lumpish, stolid, stupid sort that could be successfully robbed, virtually 
enslaved, as our Northern contemporaries assert they are. 

Of course our cheaper raw material and lower rates of freights must be 
taken into the account. The average labor cost in the pig iron trade in 
Alabama is about 90 per cent. of the whole, but ro per cent. being chargeable 
to material and all other accounts. In Tennessee the labor cost is a trifle less, 
and the cost of material alittle greater. The cotton mills have like advantage 
over those of New England, Pennsylvania and New Jersey. The cost of mate- 
rial in the North is fully half the cost per ton of iron. The Hastern cotton 
mills pay large freight and insurance bills on their raw material and receive it 
in condition that makes its manipulation morecostly. The cases are similar 
to those of the farmer who lives chiefly off the fruits of his fields, and the 
town dweller who buys everything he consumes, paying freights and two or 
three profits to middlemen. The South has her furnace within easy distance 
of all raw material, her cotton millsare in the midst of her cotton fields. Her 
vast water powers rever freeze. Her climate is so mild that the whole 313 
working days of the year can be utilized.—[Chattanooga Tradesman. 
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A NEW GAS ENGINE. 





At the present time our attention is attracted by any device that promises 
to reduce the cost of producing power, or, to state it with greater accuracy, 
utilizes a larger percentage of the energy stored in coal. At the present time 
the gas engine leads, developing an indicated horse-power from less than 1% 
pounds of coal, results of one test showing 1.11 pounds per indicated horse- 
power per bour and that, too, in a 12 horse engine developing but 7 or 8 horse- 
power. Ifsuch results as these can be obtained in every-day practice the gas 
engine is the coming motor. In this country its development has not pro- 
gressed so rapidly as in Europe, and we are but beginning to realize that it is 
a more economical motor than the steam engine and will, eventually, super- 
sede it. It has been, and still is, generally regarded as a motor suitable only 
for small powers, but that the contrary is the case and that large, powerful 
gas engines can be built the mechanical world is just beginning to see. This 
being the case, those engaged or interested in the production of power should 
familiarize themselves with the history of the gas engine, with the principles 
controlling its operation and with the mechanical devices adopted to the 
various engines that have, from time to time, been placed on the market ; 
they would then be in position to judge intelligently of the relative merits of 
the surviving engines. 

It is not our intention to give the history of the gas engine, but merely to 
call attention to the conditions necessary to obtain the greatest economy. 
Clerk, in his work, “The Gas Engine,” refers to a pamphlet published by 
Beau de Roches, in Paris, in 1862, and we quote: “He states that to obtain 
economy with an explosion engine, four conditions are requisite : 

“1, The greatest possible cylinder volume with the least possible cooling 
surface. 

“2, Thegreatest possible rapidity of expansion. 

“3. The greatest possible expansion. 

“4. The greatest possible pressure at the commencement of the expan- 
sion. 

“In using boiler tubes, he states, the efficiency of the heat transmitted 
increases with the reduction in the diameter of the tubes. In the case of 











the fourth, as the purer the mixture the higher will be the pressure at the 
commencement of the expansion, and in an engine in which the four strokes 
are of equal length it is impossible to obtain a pure mixture, owing to the fact 
that the necessary compression space is after the exhaust stroke, left full of 
the products of combustion, and these, of course, adulterate the charge and 
reduce the pressure. There is also another disadvantage attending the use of 
such a compression space, and that is, that it places a limit upon the size of 
the engine; for if an engine of large power is built, the cooling surface of the 
cylinder will bear such a small ratio to the volume of the cylinder that the 
percentage of heat lost to the surfaces by the products of combustion during 
the exhaust, suction and compression strokes will be very small, and the tem- 
perature of the charge will be so high that when the heat due to compression 
is added, a premature explosion will take place, ard the motion of the engine 
be retarded or reversed. Consequently, to increase the power of engines after 
certain power has been reached one or more cylinders have been added, form- 
ing, in reality, separate and distinct engines connected to one crank shaft. 

A new engine has, however, appeared, which net only overcomes the diffi- 
culties presented by the third and fourth conditions, but also the latter 
trouble ; and, in order to emphasize the statement that it approaches more 
nearly than any other to the ideal engine, we would call attention to de 
Roches’ cycle as followed in engines of the Otto type. During the suction 
stroke the charge is drawn in and mixes with the products of combustion. 
The next stroke compresses it, ignition then takes place, and it is expanded 
to the original volume only, and the terminal pressure is high. The products 
of combustion are then expelled by the fourth stroke. 

The new engine referred to—Atkinson’s cycle gas engine—performs all 
these operations in one revolution of the crank shaft. Fig. 1 is a perspective 
view of the engine, and Fig. 2 a sectional elevation showing only the mechan- 
ism by which the above operations are effected. It will be noticed that the dif- 
ferent operations are obtained by the addition of but two parts—a link whicb 
vibrates through the arc of acircle, and a connecting rod—and by changing 
the position of the crank shaft in relation to the cylinder. The outer end of 
the piston connecting rod is attached toapin passing through the crank con- 
necting rod, and the Jatter is connected to the link; the different centers are 
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Fic. 1.—PERSPECTIVE VIEW. 


engine cylinders, therefore, the loss of heat of explosion would be in inverse 
ratio to the diameter of the cylinders. Therefore, he reasons, an arrangement 
which for a given consumption of gas, gives cylinders of the greatest diame- 
ters will give the best economy, or least loss of heat to the cylinder. One 
cylinder only must be employed in such an engine. But loss of heat depends also 
upon time; cooling, therefore, will be proportionately greater as the working 
speed is slower. The sole arrangement capable of combining these condi- 
tions, he states, consists in using the largest possible cylinder, and reducing 
the resistance of the gases toa minimum. This leads, he states, to the fol- 
lowing series of operations : 

“1, Suction during an entire out stroke of the piston. 

“2, Compression during the following in stroke. 

“3 Ignition at the dead point and expansion during third stroke. 

“4 Forcing out of the burned gases from the cylinder on the fourth and 


last return stroke. 

“ The ignition he proposes to accomplish by the increase of temperature 
due tocompression. This he expects to do by compressing to one-fourth of 
the original volume.” 

The only successful engines that have been placed on the market are those 
embodying the above cycle. All others have had but a short life and have dis- 
appeared ; some of these have been resurrected under different names, only to 
repeat the same history. 

Iu designing an engine to meet the conditions laid down above, the first 
may be provided for by careful designing, and the second by high piston 
speed; this being limited by the time necessary for complete combus 
tion. But the difficulty begins with the third, as the greatest possible 
expansion can only be obtained by expanding the charge to a volume 
greater than the original volume; for whem expanded to the original volume 
only, the charge will have a high terminal pressure, and if expansion is 
is only carried to this point the products of combustion will be discharged 
with a large amount of energy not utilized. The difficulty also continues with 





A NEW GAS ENGINE. FIG. 2.—SECTiONAL VIEW. 


so pleced in relation to each other, and to the center line of the cylinder, that 
the center of the pin to which the piston connecting red is attached travels in 
a curve resembling the figure 8, passing over the portionS E durirg the 
suction stroke, over C. W. during the compression stroke, over W. E. during 
the working stroke and over E. S. during the exhaust stroke. The figure shows 
that the compression stroke is shorter than the suction stroke, that the work- 
ing stroke is almost double the suction stroke, that the exhaust stroke ends 
with the piston as close to the cylinder eover as it is possible mechanically to 
have it, and that the working stroke takes place in one-quarter of a revolution. 
It is apparent that, with a given rotative speed, greater rapidity of expansion 
can be obtained with this engine than with engines of the Otto type, and that 
itis possible to expand the charge to such a volume that the terminal pressure 
will be reduced to the lowest practical point, and that, owing tothe purity of 
the charge, the greatest possible pressure will be attained at the commence- 
ment of theexpansion. Further, that owing to the fact that practically all the 
products of combustion are expelled, th+incoming charge will attain no higher 
temperature in a large engine than in a small one, and, consequently, large 
sizes can be built. 

This, certainly, is a remarkable piece of mechanism to accomplish such 
results by such simple means, and the results of tests made by disinterested 
parties show that the friction cannot be any greater than in an ordinary 
engine. Ifthis engine should prove a commercial success opeated in con- 
junction with a producer for making cheap fuel gas, there can be no question 
as to its superseding all other prime motors, and we understand it has proven 
successful in England, and is now being manufactured in this country. This 
engine is manufactured by Henry Warden, Germantown Junction, Philacel- 
phia, Pa. 





Two new steamers, each of 14,0co tons, are being built on the Clyde for 
the Cunard line. This is nearly 40:0 more than the City of Paris. Slowly, 
but some think surely, we are approaching the 60,000 horse-power steamer 
that the English designer, Barnaby, has described, 
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THE MANUFACTURE OF CAST STEEL.* 





BY M. LOUIS CAMPREDON,. 

Formerly the word recarburation was employed to describe the process 
shortly before tapping for giving to the cast metal the desired properties. It 
is scarcely necessary to say. that in most cases this expression was inaccurate, 
for there were aided at the same time as the carbon, other elements which be- 
came incorporated in the metallic bath. It is therefore more accurate to desig- 
nate by the words final additions the last phase of the metallurgical operation 
with which we are occupied. It consists in introducing into the bath, arrived 
at the wished-for degree of softness and purity, as shown by testing, a certain 
proportion of special manganesiferous iron. The question for the operator is 
to give more or less body to the metal so that it may respond to the require- 
ments expected of it. In reality the final addition causes an entire metamor- 
phosis, and of a metal that is oxidated, full of holes, and useless, it makes an 
extra-soft or cast steel. 

Utility of the Final Additions.—It is allowable to enquire if it would not 
be possible to do without the final addition which always occasions a loss of 
time, a consumption of valuable reagents, and in consequence an increase of 
the cost of manufacture. Why should not the work be so conducted as to 
avoid these too great oxidations, and thus retain in the metal the constituent 
elements of cast steel? This method of procedure is applicable when the fur- 
nace is supplied with pure material, but it is not all realizable under the condi- 
tions that we have mentioned when it is necessary to treat very impure pig 
and scrap. 

Nature of the Final Additions.—The operator, guided in this by an exam- 
ination of the samples and quality of the metal to be produced, will prescribe 
the use of the various reagents as follows: Hematite pig, that is, very pure 
grey pig; spiegel, or manganesiferous pig containing from 10 to 25 per cent. 
of manganese; ferromanganese, with 75 to 80 per cent. of manganese and 6 
per cent. of carbon combined; ferro silicium, silice-spiegel, special chrome 
pig, tungsten, etc. It is rare that the final additions are charged in the fur- 
nacecold; most frequently they are brought to red heat im a placed in proximity 
to the Martin-Siemens furnace ; sometimes also the reagents are melted before 
being charged. This latter method of procedure is habitually followed in 
work with the converter. The heated pig becomes incoporated more easily 
and regularly in the metallic bath which is to be disoxidized and recarburated. 

Quantity of the Additions —The weight of the reagents added varies 
essentially with the state of the bath of metal, the speed of the furnace, and 
the properties of the metal to be obtained. The operator, relying on the 
observations of long experience, can alone determine with sufficient nearness, 
the necessary quantity of final additions. In all cases it is necessary to watch 
that the distribution of the reagents is as equal as possible, so that the work 
in the bath may be general and regular. During and after the additions, it is 
desirable to maintain in the furnace a reducing gaseous atmosphere, or as 
little oxidizing as possible. With this object the admission of air is restricted. 
It is foundto be a good plan to throw in at the top some shovelfuls of pow- 
dered lime on the surface of the bath. This practice, however, presents an 
inconvenience. The limedust is carried by the gaseous currents into the 
recuperating chambers, and causes sensible deterioration. 

Role of the Various Elements added—tIn the ordinary working of the 
Martin-Siemens furnace, with the object of producing cast steel, three princi- 
pal reagents are made use of—spiegel, ferro-manganese and ferro-silicium, 
which act by their carbon, siliclum and manganese. The carbon of the rea- 
gents acts on the oxides of iron and reduces them to a metallic state, assum- 
ing itself the gaseous form of oxide of carbon. At the surface of the bath, 
agitated by their liberation, the oxide of carbon is seen burning with a blue 
flame. The silicium also acts on the oxides ofiron. It sets the iron at liberty 
by producing silica which is incorporated with the slag. The manganese is 
the reducing agent par excellence; moreover, it exists in the pig for final 
additions in dominating proportion. It seizes upon the oxygen of the oxides 
of iron, and passes into the form of protoxide of manganese, which is found 
in the slag. 

Waste and Recarburation.—The oxides of iron which are formed in the 
course of working are found in the bath in two different conditions—(1) asso- 
ciated with the metal, which they render brittle, that is to say, hot short; (2) 
incorporated with the slag, of which they form an integral part and to which 
they communicate a more or less deep grey or brown tint. 

The reducing elements contained by the additional pig act on both of 
these oxides. They completely reduce the oxides associated with the metal, 
so that it acquires the properties of well deoxidized steel. They also reducea 
part of the oxides of iron of the slag. The recuperation of iron thus realized 
is not to be neglected; itis much more important when the addition of rea- 
gents is more considerable. It is possible, therefore, up to acertain point to 
diminish the loss of iron or metallic waste by forcing the final additions. The 
operator is, however, very quickly stopped on this seductive course by the 
price of the final additions. 

Rephosphorization.—The liberation of oxide of carbon which we have 
already noticed, and whichis always manifested when the final additions are 
made, acts on the slag, from which the phosphoric acid is decomposed. The 
oxygen unites with the oxide of carbon, which is thus converted into carbonic 
acid, while the phosphorus set at liberty is incorporated with the metal. Ina 
few minutes the operator risks losing the fruit of his labor by compromising 
the success of the dephosporization. To avoid the difficulties which result 
from this rephosphorization i ex/remis, several methods are employed with 
success, especially in the manufacture of cast steel. (1.) To evacuate the 
greater part of the phosphatic slag, the basicity of which is angmented by the 
addition of lime. It is admitted that in slag rich in lime the phosphoric acid 
resists more successfully the reducing action of the oxide of carbon. (2.) To 
run off the metal and to recarburate it apart from the slag. 


Translated specially for the Colliery Guardian from La Metallurgie, 





Conclusions.—The final additions has the effect of reducing the oxides 
dissolved in the bath or allied to the slag; and as a corollary to reintegrate 
in the bath a notable part of the iron useless in the form of oxide dissolved or 
allied to the slag, and in this way to diminish the waste of metal. This 
latter result is mainly due to the manganese. The quantity of the final addi- 
tion will be greater in proportion as the oxidization of the bath and slag has 
advanced. There is therefore a considerable economical interest, as we have 
pointed out in a work published in collaboration with M. E. de Gaechter, to 
avoid as much as possible, in the conduct of the operation, the super-oxidiza- 
tion of the bath ; in the calculation of the fusion bed, a too great proportion of 
slag, which must be charged with oxides to realize its refining and purifying 
action. In the typical charge which we follow, the final additien was made of 
150 kilos. of ferro-manganese with 70 per cent. of manganese. The metal 
obtained gave the following analysis: Carbon, 0.150; silicium, 0.030; man- 
ganese, 0 400; phosphorus, 0.040; sulphur, 0.050—a composition which corre- 
sponds to that of a cast steel of ordinary quality. 





The Iron and Steel Industries of America. 

Under the above title, Sir James Kitson, Bart., contributes to the current 
number of the Contemporary Review (London) an article descriptive of the 
visit of the Iron and Steel Institute to America, last Autumn. After indicating 
the special features of the iron and steel industry on the other side of the 
Atlantic, the writer expresses the opinion that the leading characteristics of 
those engaged in the work are their quickness to adopt improvements, and 
their readiness to adopt scientific methods in the processes of manufacture. 
He says: “ Great as has been the industrial growth of America, marvelous as 
are the mechanical achievements of Americans, we can still claim that the in- 
ventions which have brought the manufacture of iron and steel to its present 
state of perfection, are of English origin. The Americans have not invented, 
they have improved. They had not time to experiment, they have appropri- 
ated. They possess a surprising gift of receptivity and a peculiar faculty for 
adaptation. When the great development in American manufacture took 
place, Americans engaged in the iron and steel trade had the best practice, and 
the best methods of Europe before them. They were never handicapped by 
preliminary experiment. Special commissioners on behalf of the leading 
American ironmasters examined the Bessemer process after it had been 
established in England. After inquiry they profited by English experience. 
Thus many mistakes were avoided and much time saved. With this knowl- 
edge, supplemented by their own ingenuity for mechanical devices and appli- 
ances, they were able to lay down plants of the best models, and of great 
strength and capacity, so that their Bessemer plant compares favorably with 
any to be found in Europe. Their blast furnaces are more capacious than 
ours, their engines are more powerful, their rolling mills are of new and im- 
proved construction. The high standard of education, and especially of the 
technical education, of the people in America undoubtedly is much to their 
advantage, and we everywhere recognized a promptness to discard old methods 
and plant, and an alertness to adapt the newest and most scientific methods 
of production.” 





Suez Canal Statistics. 

According to the officia] report, 3,389 vessels passed through the Suez 
Canal in 1890; this is 36 fewer than in 1889, but the total tonnage for 1890 was 
6,890,014, or 106,676 tons in excess of 1889. The number of British vessels 
using the canal last year was 2,522, or nearly 75 per cent. of the whole number. 
Next to Great Britain comes Germany, with 275 vessels; France had 171, and 
Holland 144. Progress has also been made in the time of transit through the 
canal,the average time being 24 hours 6 minutes, or 1 hour 44 minutes less 
than in 1889. The use of the electric light has increased the facilities for ves- 
sels passing through the canal, the journey by night being accomplished on 
the average in 22 hours 9 minutes, which is 21 minutes less than the average 
for 1889. It is now four years since the electric light was used, and the prog- 
ress has been very great. In 1887, only 395 vessels employed the light, while 
last year 2,836 vessels used it. Most of the vessels obtain the apparatus from 
agents at Suez or Port Said, the light being supplied at a uniform rate of / 10 
to the transit. 





Soaps Used for Cleaning Metal Work. 

The soaps used for cleaning metal work usually consist of mixtures of 
vaseline, oleic acid and fat, mixed with a small quantity of rouge. When 
freshly prepared they leave nothing to be desired; but unfortunately, such 
mixtures soon turn rancid and become unfit for use. A new soap for metal 
work, which is stated to be free from this objection, is made from cocoanut 
butter in the following way: 25 kilos. of the butter are melted in an iron 
vessel, together with a little water, and to the mixture is added, with constant 
stirring, 180 grms. of chalk, 87.5 grms. of alum, 87.5 grm. of cream of tartar, 
and 87.5 grms. of white lead. This mixture is then poured into moulds and 
allowed to solidify. The Chemical Trades Journal says the soap so obtained 
is made into a paste with water and rubbed over the metal to be cleaned, and 
finally removed by a dry rag or chamois leather. 





A Powerful Search Light. 

A search light for railway purposes was tested recently by the electrician 
of the Jersey Central Railroad. Oae Huntington light of 3,200 candle-power 
was mounted on the switch signal bridge, 20 feet above the track. It is said 
that when turned on a station building one-third of a mile away even the out- 
line of the bricks could be distinctly seen; when turned on the track the ties 
could be seen in front of the same station. Colors were plainly distinguished 
at a half-mile distance. At 1,500 feet it would enable an engineer to tell the 
position of switches. The reflector was parabolic like those of locomotive 
headlights, and were silver-plated and highly burnished. 
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EXPLOSION OF A DOUBLE-DECKED BOILER. 





Our illustrations this month show an explosion thst occured some time 
ago, in a mill in Pennsylyania. The general situation of the boiler- house, mill 
and other buildings will be seen in Fig. 2. The main building is about 165 
feet long, and four stories high, the end of it being toward the street. On the 
street end was an L,, about 18 feet square, containing a stairway; and in the 








Fic. 1.—ELEVATION OF EXPLODED BOILER. 


corner between this L and the mill was the office, which was about 16 feet 
wide and 20 feet long, the entrance to it being on the second floor of the mill. 
The office is shown dotted in Fig. 2, as it did not extend down to the ground, 
but was supported by a column under its outer corner. 

As will be seen from the cut, the boiler-house stood with one end against 
the mill, and about 35 feet from the rear end ofit. The stack was built in the 
wall of the mill, between it and the boiler-house. 

The general design of the boiler will be seen in Fig. 1, which also shows 
the manner in which the fractures ran, as nearly as we could judge from the 
fragments, which were scattered about the vicinity by the explosion. The 
dimensions of the boiler may be gathered from the following description of it : 
It was constructed of four sheets or rings, the top drum having the same num- 
ber of rings, and being connected with the lower part by four necks, each 15 
inches in diameter, one to each sheet. The lower, or tubular, shell was 16 
feet long and 60 inches in diameter, containing 52 tubes, each 4% inches in 
diameter and 16 feet long. Under these was a manhole, 11 inches by 14 isches. 
The drum or upper part was 17 feet long, and 48 inches in diameter, with a 
manhole 11 inches by 14 inches through the second sheet from the front end. 

The thickness of the plates varied from 0.36-inch to 0.39-inch—evidently 
intended to be %-inch. The rivets used were 3{-inch in diameter, the longi- 
tudinal joints being double riveted, and the girth joints single riveted. The 
pitch of rivets in the drum was 2's inch. In the lower or tubular portion, the 
pitch was a little less than this, eleven rivets just making 23 inches in length. 
The plates were all stamped with the maker’s name, and marked “C. H. No. 1. 
Flange. 50,000 Ibs.” 

Where the sheets were pulled apart they showed little or no reduction of 
area, and the fracture was not what would be expected from goodiron. Por- 








tions of it were afterwards tested and bent, both hot and cold. Some seven or | 


eight tensile tests were made, with results varying from 35,000 Ibs. to 54,000 Ibs. 
to the square inch, and with an elongation not greater, in any case, that 4 per 
cent. Some of the pieces showed none whatever. It was found that the sheets 
would not bend to a radius of four feet without breaking, and some were so 
brittle that they would not bend at all. Heating the metal red hot seemed to 
make it worse, rather than better, in this respect. It may be added that the 
test pieces were taken from parts of the sheets, that were considered to be un- 
influenced by the shock of the explosion. 

The location of the principal fragments of the exploded boiler will be seen 
in Fig.2. lhe upper shell, together with the necks attached to it, andthe 
rear sheet of the lower shell, was blown some 200 feet lengthwise of the mill, 
crossing the street and striking against the second story of another mill, after 
which it fell back and lodged on the curb of the sidewalk. The rear head, 
with 14 tubes clinging to it, landed about 75 feet from the boiler-house, in a 
direction nearly at right angles to the course followed by the first fragment. 
Twelve tubes were found lying beside it. This head landed just as it was in 
the boiler. The sheet had torn off through the line of rivets around the flange, 
leaving the caulking edge of the sheet a perfect ring on the head outside of 
the rivets. The front head went clear of the tubes, and lodged against a bank 
wall about half as far away as the back head. The front sheet was hanging to 
it, torn off all but about a foot, anda portion of the second ring of plates clung 
to it likewise, well twisted up. Another ring anda half of plates went toward 
the right in the cut, landing about 70 feet away. These rings were badly torn 
up. None of the pieces showed signs of overheating. 

It is not easy to say just how the explosion occurred. It took place at the 
noon hour, when the fire was banked, and the damper and ash-pit doors were 
closed, and the fire doors partly open. Ordinarily, 80 tbs. of steam were car- 
ried, but it is maintained that the pressure was only 70 Ibs, at the time of the 
explosion. The sheets were so badly torn up that it was very difficult to 
decide where the initial rupture occurred. We did not insure this boiler, but, 
in the opinion of one of our inspectors, who visited the place shortly afier the 
explosion, a fracture had started along one of the horizontal riveted joints 
some time previously. This is borne out by the engineer’s testimony. He 


| 


heard a hissing noise, as of escaping steam, on the Thursday or Friday before 
the accident happened. Thinking that a leak had started somewhere he looked 
about for it, but without success. Afterward he thought the noise stopped, 
but on Sunday he went into the rear end of the setting to see if the tubes were 
leaking, and found that they were not. The explosion occurred on the fol- 
lowing Tuesday. Ifa fracture had started along one of the joints it would 
extend rapidly in the kind of iron that the boiler seems to have been made of. 
The pitch of rivets in the lower shell being 2%-inch, and the diameter 
of the rivet holes being }{-inch, the strength of the joint was about 62 per 
cent. of the strength of the solid plate. Ifwetake the lowest strength 
found in the tensile tests afterwards made—35,000 Ibs.— we have, as the 
bursting pressure : 
(35,000 X .62 X %) + 30% = 271 Ibs. 

This, of course, assumes that the workmanship was perfect, and that 
there was no deterioration by grooving orcorrosion. With a-factor of 
safety of 5, the safe working pressure would be 54 Ibs. If the boiler 
was habitually run at 80 Ibs., the pressure no doubt exceeding this by 
a few pounds at times, it is not difficult to believe that the metal may 
have been strained beyond its elastic limit, and a fracture developed at 
the joint in the course of time, as our inspector has suggested. This 
is particularly likely to have been the case, if we take into account the 
poor quality of the iron, as shown by the tests. 

The boiler-house was annihilated by the explosion, and the post 
supporting the outer corner of the office of the mill was knocked away, 
so that the office and its contents fell to the ground, but, fortunately, no 
one was init atthe time. Most of the glass on the boiler-house side of 
the mill was broken, but no further damage was done to the mill, and 
little or none to the machinery. 

The hands that ate their dinners at the mill were in the habit of 
going into the yard after dinner to play ball. Had the explosion occurred Ioor 15 
minutes later, there would have been a dozen or more of them in the yard 
playing, and the loss of life would probably have been considerable. Two boys, 
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FIG. 2.—FLAN OF MILL AND YARD. 


who came to bring some of the hands their dinners, were killed. There was 
no other loss of life and nobody was injured.—[ The Locomotive. 





Liability on Unpaid Stock 

Under the laws of Wisconsin stockholders who have paid less than its par 
value for their stock, are liable to creditors of the corporation for the difference 
between the amount they have paid and its par value, and a creditor secking 
to enforce this liability need not allege ignorance of the fact that the stock- 
holders had procured their stock for less than par, nor that the credit was 
extended on the faith that par was paid for the stock.—[Gogebic Investment 
Co. vs. Iron Chief Mining Co., Supreme Court of Wis., 47 N. W. Rep., 726. 
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SHEET STEEL CEILING. 





Among the many well-known firms in the sheet steel ceiling manufacture 
none are better known than The Kinnear & Gager Co., of Columbus, O. The 
above firm manufacture one of the prettiest as well as one of the least expen- 
sive ceilings made. This ceiling is rapidly finding its way into stores, halls, 
public buildings, opera houses, churches, cars, club houses, and, in fact, all 
modern equipped places where elegance and durability are desired at a small 
expense. This steel ceiling is made in the most artistic designs and is one of 
the latest inventions of the day. 

We present on this page a cut of one of their new ceilings, and to say that 
the time is not far off when this ceiling will predominate over all others is not 
an exaggeration in the least. One of the things usually considered in build- 
ing a structure is the beauty as well as the durability of the ceilings, and the 
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steel ceilings have several points of advantage over the wood and plaster ones 
Take, for instance, the plaster ceiling and put it beside such a one as we illus- 
trate and the difference can immediately be observed. The steel ceiling is 
absolutely fire-proof, as it is made of soft sheet steel. It is guaranteed against 
warping and buckling, and it is so constructed that the joints cannot be seen- 





















shop, the other end being blocked up. After this was done weights were care- 
fully weighed and gradually put on, suspended by a small rope in the middle 
ofthe bar. When the weight had reached 501 pounds, one of the employes by 
some mishap struck the partition with a hammer ; from the sudden vibration 
of the blow the bar broke. It is thought that had not this accident occurred 
the weight would have reached 520 to 530 pounds (501x4 = 2,004 pounds for one 
foot). The best test so far recorded for one inch square cast iron 12 inches 
between supports is 2,580 pounds, and this iron was selected and test pieces 
made special. The brand of iron (uo mixture except itself) from which these 
test pieces were cast, was a number 1 foundry made at Rockwood (Tenn.) fur- 
nace.—[American Manufacturer. 





BARRETT IMPROVED BORING MACHINE. 





This machine, manufactured by the Barrett Vise & Tool Co., Meadville, 
Pa., is adapted to bore and face engine cylinders, boring guides, piston rod hole 
and stuffing- box and facing ends of frames, in fact, all places where a true and 
smooth bore and face is required. It has a heavy bed, 6 feet long, 26 inches 
wide by 1roinches deep. Boxes on frame are 11-inch bearing, bored 6% inches, 
in which sleeves are fit. The bar fits in sleeves. In said bar a keyseat is cut 
to fit key in sleeves. The sleeves revolve in the boxes and bar slides through 
sleeves. By this arrangement the wear is reduced toa minimum. Attached 
to the sleeves are facing blocks which are moved by a star feed that can be set 
to feed in or out by moving a trip, and the bar is driven by worm and worm- 
gear, geared 31 to 1; this is a powerful feed and steady movement and noise- 
less. The driving shaft is steel, 2 and 3-16 diameter, running in the boxes 
each 7-inch bearing. The end of the shaft is hardened. In outside bearing 
there is a steel step to take thrust of shaft. The cone pulley on driver shaft 
has three steps, 314 wide by 1014, 134, and 16% inchesin diameter. To handle 
bar there is an extended frame well supported, on which a cross head slides, 
said cross-head carries a sleeve that revolves in cross-head ; in sleeves there is 
a key or feather that fits keyseat in bar, and is tightened by set screw in sleeve. 
By this arrangement the bar can be handled at will. The feed isa rod feed, 
commonly used on lathes. On main sleeve there is a cone pulley with three 
steps and one shaft running parallel with extending frame; there is another 
cone pulley which drives shaft. On shaft there is a worm held in position by 
apron attached to cross-head, said worm drives worm-gear on shaft running 
through cross-head on cross-head shaft. There are pinions working in rack 
cut in extended frame, also a hand wheel fastened by feather that can be 
locked to worm. gear by friction when desired. The changes of feed are 1-16, 
% and 4% inches. Length between facing blocks, 3 feet, and will face 28 inches 
outside diameter. There isa chuck for holding cylinder, and if wanting to 
face head or bore stuffing-box and guides, the outside box can be removed. 
The bar is of hammered steel 5 inches in diameter. All racks and pinions 
are cut from the solid ; floor space, 6 feet by 26 inches ; extended frame, 4 feet ; 
speed of counter shaft, 150 revolutions. 

Among other establishments using this machine we can name the follow- 
ing: Oil City Engine & Boiler Works, Oil Gity, Pa.; Cleveland & Hardwick, 
Erie, Pa.; Erie City Iron Works, Erie, Pa.; Springfield Thresher & Engine 
Works, Springfield, O.; Russell & Co., Massillon, O.; Dean Bros. Steam Pump 
Works, Indianapolis, Ind.; Canton Steam Pump Works, Canton, O.; Galvin 
Brass & Iron Works, Detroit, Mich.; Nichols, Sheppard & Co., Battle Creek 
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BARRETT IMPROVED BORING MACHINE. 


This ceiling cannot be affected by water but can be washed without possible 
injury toit. It can be decorated to suit any one and it is attractive, durable 
and sufficiently decorated for any parlor. Itis fast supplanting the old-fash- 
ioned lath and plaster, wood and corrugated iron ceiling. The designs are 
handsome and admit of great variety. 

The Kinnear & Gager Co. have just issued a new catalogue which they 
will be pleased to send to any one who is interested in this enterprise. 





Test of Southern Iron. 

At the Harriman Foundry & Machine Works, Harriman, Tenn., there was 
recently cast, out of an ordinary every-day cupola, a bar of iron four feet six 
inches long and one inch square. The bar was cast horizontal, in open sand 
—what is termed “open sand casting.” After it became cold the bar was 
put toa transverse strain, the distance between supports four feet, allowing 
three inches at each end to rest on supports. There were no preliminary 


steps taken for the test, therefore one end of the bar rested on the sill of the | 


Mich.; Lansing Iron & Engine Works, Lansing, Mich.; The Brownell Co., 
Dayton, O.; Houston, Stainwood & Gamble, Covington, Ky. 





A Great Bridge. 

The great steel bridge across the Columbia river, at Vancouver, will be a 
mammoth concern. It will be 6,000 feet from the Washington to the Oregon 
shore; and it will be double tracked, with roadway on top for teams, and will 
be erected upon pneumatic piers. The pivotal pier, or draw pier, will support 
a draw which will give an opening of 200 feet space on either side for vessels 
to pass, and the span immediately south of the draw span will be 375 feet. 
Whole structure to be of steel, built 10 feet above the high water of 1876, and 
40 feet above low water. On account of the sandy formation it will be neces- 
eary to go down 80 feet below low water to get a firm foundation. This 
gigantic structure will cost over $4,000,000, It will be January 1, 1892, before 
the cars can pass over it. The company is pushing the bridge and also the 
road as fast as men and money and their present perfected plans will permit. 
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PRESENT STATUS OF THE COKE STRIKE. 





The Connellsville (Pa.) Courier,of May 15, gives the following as the “ real 
status” of the coke strike: — 

The claims of the coke operators and strikers as to the number of men at 
work at the different coke plants are so widely different, albeit so positive, 
that an ordinary observer on the outside is puzzled to know what the situa- 
tion really is. 

However, thanks to the statistics of the Courier, he needn’t be kept in the 
dark. There is unbiased testimony as to the situation, in the shape of cold 
figures that don’t lie. The weekly record of coke shipments, obtained, not 
from the operators nor the strikers, but from disinterested third parties, the 
railroeds, is a fair index of the weekly status of the strike. The strike began 
February ioth. Following is the record of shipments from that date to the 
present: 


Cars 
Woeks GUGM PODCUAIY £6 0.cs0..00 cece risccassvcccoscsescossvsccensersecescescnsesesnenic 1,769 
Week ending $3 Si silsidss venadapubvacichoptecanonsebaabeines orsuysscoseness 330 
Week ending “i Divcsvsdetes ctivincnscndvscsscesésns covegente cob tbuntbeccbas secteoei 192 


Week ending March 
Weekending “ 
Week ending “‘ 
Week ending 
Week ending April 
Week ending “ I 


“ 


Week ending e 
Week ending ‘“ 
Weetending May 
Week ending " 





The week following the inauguration of the strike, the shipments dropped 
to 330 cars, andthe following week te 192. During the fifth week of the strike 
the amicable resumption of Pennsville and Percy, and the defiant resumption 
of Fairchance, together with the continued operation of Rainey’s works, 
brought the shipments up to nearly 600 cars, or about 100 cars per day, at 
which poiat they remained until an active effort was made to start up some of 
the Frick and McClure Works, the first week in April. The shipments then 
jumped from 600 to 1,000 cars per week. Since that time, it will be noticed, 
they have been increasing regularly at the rate of about 300 cars per week. 

Three hundred cars will contain over 5,000 tens of coke. One oven run- 
ning regularly will produce about 10 tons of coke per week. To produce an 
increase of 5,000 tons would require 500 newly fired ovens. On an average, it 
requires one man to operate an oven. The increased shipments, therefore, 
mean that the working force of the coke region is being steadily increased, 
despite any and all alleged desertions, at the rate of 500 mem per week. 

The shipments of last week indicate that there are upwards of 4,000 men at 
work in the region. The region when running full employs 16,000 men. But 
it is estimated that 60 per cent. of the ovens will supply all the present or im- 
mediately prospective demand for coke, and te operate them only 60 per cent, 
of the number of men are required, namely, about 9,600. By a simple process 
of arithmetic it will be seen that, at the present rate of increase, the operators 
willl have all the labor they want within mine weeks, and that, at best, the be- 
ginning of July will see an end of the strike. It is probable, however, that it 
will end much sooner than this, fer the reason that the clearer the end is seen 
the greater will be the falling away from the strikers’ ranks. 

In the faee of these conditions, we cannot but think that a continuance of 
the strike is, on the part of the strikers, worse than folly. 

It’s a wise man that knows when he’s whipped. 





THE RUSSIAN IRON AND STEEL INDUSTRY. 





From an official repert just issued on the Russian iron and steel industry, 
during the ten years of 1879-88, it appears that in 1888 there were under work- 
ing in the entire Russian Empire 612 iron mines, and iron ore was further 
raised from 149 lakes. Of the former, 522 were situated in the government of 
Ural, and of the latter, 2 in Finland. The total output of ore amounted to 
1,381,000 tons, of whieh 42,000 tons were lake ore. Compared with 1887, there 
was an increase of 75,500 tons. Naturally, the Ural shows the highest output 
—778,000 tons. The number of foundries preducing pig iron was 132, with 200 
furnaces, producing 612,000 tons, of which quantity more than three-fourths 
was stselted with charcoal. Again, the Ural shows the largest output—nearly 
400,coo tons. The largest make at one works was 50,000 tons, viz., by the found- 
ries La Nouvelle Russe, in the government of Catherinoslaw, where, by the 
way, coke is solely used in the smelting. Compared with 1887, the make of pig 
has increased with 52,000 tons, or nearly 9 per cemt. During the period, 1879- 
88, the manufacture of pig iron in Russia has increased by 230,000 tons, or 54 
percent. Up to 1886 the increase was slow, amounting only to some 90,000 
tons, but since there has been a rapid progress. The greatest increase, 41 per 
cent., occurred in the district of Moscow. 

The Russian bar iron industry shows but slow progress during the period 
1879-88, the total increase being only 81,000 tons. In 1888 there were 173 works 
engaged in it, the make amounting to 350,000 tens, an increase since 1887 of 
only some 4,000 tons. 

Like the bar iron industry, the Russian steel imdustry advanced insignifi- 
cantly in 1888, the manufacture amounting to 211,000 tons, or only 3,000 toms 
more than in 1887. The production has decreased as much as 37 per cent. in 
Finland, en account of the standing-still of the largest steel works in that 
country, but inereased in other provinces. At the works of the well-known 
Muta Bankowa Co. the increase of manufacture amounted to 3,500 tons. Dur- 
ing the decennial period referred to the manufacture of steel in Russia has 
fluctuated very much; for instanee, 1880 shows a production ameunting to 
300,000 tons, whereas in 1885 it had declined to 180,000 tons. Of the quantity 
produced in 1888, 1,100 tons were made by casting, 2,300 tons by puddling, 
49,500 tons by the Bessemer, 144,000 tons by the Martin process, and 4,100 tons 
by the Franche Comte process. The number of steel works in the country 
was 32. The manufacture of steel rails amounted to 61,000 tons. As regards 








the relation between the consumption and production of iron in Russia, it 
appears the country supplied in 1888 99 per cent. of the pig iron required, 85 
per cent. of the bar iron, and nearly 96 per cent. of the steel. 





$1,000,000 IN DIVIDENDS PER YEAR. 





As a practical demonstration of the accumulative values of lands situated 
in a growing city, and the claim justly made, that the more lots that are sold 
the more there are (in value) remaining, the statement of the Elyton Land 
Co., of Birmingham, Ala., recently made by their President, Mr. H. M. Cald- 
well, is quoted : 

“The Elyton Land Co. was incorporated in 1870, with a cash capital of 
$100,000, which was expended in land, The capital stock was then fixed at 
$200,000. In the year 1883 a dividend of $200,000 or 100 per cent., on the capital 
stock, was declared. Since that time dividends have been paid as follows: 

Per cent. 
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“Amounting in the aggregate to $5,570,000 paid in dividends on the stock in 
six years upon an investment of $100,000. The property now owned by the 
company is worth probably $5,000,000. 

“The stock of the company sold a few years ago at $4,000a share. It sold 
in 1876 at $17 a share.” 

The city of Birmingham, Ala., was built on the lands of this company, who 
owned less than the Georgia-Alabama Investment & Development Co. now 
own at Tallapoosa, Ga., and these enormous values have been created by build- 
ing on the properties a city of only about 25,000 inhabitants, as shown by the 
last census. 

As the Georgia-Alabama Investment & Development Co. own all their 
property entire, without indebtedness or deferred payments, the receipts from 
all sales of city lots must go at once to the surplus of the company to increase 
the semi-annual dividends in addition to the earnings from its manufacturing 
establishments. i 

Every sale of city lots or property made, instead of decreasing the assets of 
the company, increases them three-fold by reason of the improvement and 
development that must necessarily follow, the benefits of which accrue to the 
remaining property owned by the company, increasing very largely its desir- 
ability and selling value. 

Prospectus and further particulars can be secured personally or by 
addressing the Boston office of Georgia-Ala. Investment & Development Co., 
rooms 8,9 and 10, Globe building, Boston, Mass.—[New York Daily Press, 
March 18, 1891. 





The Employers’ Federation 

A federation of employers is in progress of organization in San Francisco, 
which will include the foundrymen, ship owners, lumber dealers, box makers, 
builders, harness and leather makers, etc. The idea is to form a federation of 
employers of the Pacific coast, on the same plan and to be just as extensive as 
the organization of trades unions in the Council of Federated Trades, with its 
sub-federations in all parts of the coast, so that, no matter in what trade or 
locality the Council of Federated Trades might exert its power, it would meet 
an equally compact organization to oppose its decrees. It is not proposed to 
attempt to destroy trades unions, but to restrain them and to resist unreason- 
able demands; nor is it desired to reduce wages, but to so arrange matters 
that employers shall not be dictated to as to the individuality of employes. A 
committee is to be appointed, selected from the different industries, which 
will constitute a court of final appealin disputes. The decision of the com- 
mittee will have the power of the federation to sustain it. 





Progress of the Nicaragua Canal. 

Though the force of men employed on this great work is small at present, 
progress is being steadily made. The pier at Greytown, which is to be built 
to the outer bar, a distance to about 2,000 feet, is complete for 800 feet, and 200 
feet more is well advanced. The channel into the harbor thus formed is being 
dredged andis already about 9 feet deep at lowtide. The canal cut has been 
opened for a distance of 1,200 yards to a depth of 16 feet and a width of 250 
feet. A second set of dredges will deepen it to 35 feet. Nine miles of railway 
have been completed and the tenth mile is graded. The buildings and plant 
of the company are satisfactery in the main. The line on the Pacific side has 
been cleared for a portion of the way, some blasting has been done in the 
River San Juan, and the eastern division has been cleared as far as the Divide. 
The final survey of the line cost $400,000. 





The Harvey Nickel Stee! Armor Plates. 

The recent tests of steel armor plates at the government proving grounds 
at Indian Head, Md., resulted in a substantial victory for the Harvey nickel 
steel plates. Three kinds of plates were tried—Harvey nickel, nickel and 
steel, and steel plates. The steel plates were shattered, the nickel and steel 
perforated, but the Harvey nickel plates withstood the projectiles perfectly, 
and were not punctured at all. Each plate had 26-pound projectiles fired at it 
from a Hotchkiss gun at a distance of 35 feet, striking the plates at a velocity 
of 1,800 feet per second. 





To Celebrate. 
Take the Nickel Plate, May 29th or 30th, and travel for one fare for the 
round trip, Decoration Day, returning to and including June Ist, 1891. 





_ THE York IronCo., Milwaukee, Wis., announce the appointment of Messrs. 
Runyon, Mack & Co., of Cleveland, as sales agents of the Dunn ore produced 
by that company. 
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LAKE SUPERIOR MINING NOTES. 





MARQUETTE RANGE. 

Several of our townsmen, among them Messrs. W. G. Watters, C. R. Ely, 
Jas. Ames and Wm. Wills, have been prospecting for iron ore just southeast of 
the old Saginaw mine for some months past, and now have a very fair pros- 
pect for developing a mine.—([Ishpeming Iron Ore. 

Iron ore in large quantities is said to have been found at the Anvil mine, 
the extent of which is not yet known.—[Peninsular Record. 

At the Negaunee, there are about 30,000 tons in stock, all of which, with 
the exception of a few hundred tons, isa good grade Bessemer.—[Florence 
Mining News. 

Nearly all the mines in Ishpeming are sending ore to lake ports so as to 
make stockpile room. No sales amounting to anything have been made. The 
new time card of the North-Western was issued recently, but few trains are 
moving as compared with other seasons.—[Florence Mining News. 

J. O. St. Clair, manager of the Riverside, was in Ishpeming recently, and 
reports that property as steadily improving. They have the slate ore forma- 
tion, butas yet have been unable to prove up the ground by drifting. They 
find considerable water, three pumps being employed in lifting it, and as 
steam has to be conveyed for a distance of 1,200 feet, they need additional of 
this power before much can be done in the exploring of the new ground upon 
the foot side of the present black ore vein. The management is well pleased 
at the way the mine is proving up.—[Florence Mining News. 

At Cleveland Lake, shafts Nos. 1 and 2 workis moving along finely. The 
drifts from the two shafts are making towards each other, and in the course 
of a week or two will meet, if no unexpected obstacles are encountered.— 
{Florence Mining News. 

GOGEBIC RANGE. 

The report circulated the first of the week that the Norrie had sold 350,- 
ooo tons of ’91 ore was rather slow to be generally credited, because of similar 
rumors earlier in the season that had turned out to be without foundation- 
But when the railroad people a day or two later got orders to arrange for six 
daily ore trains it was evident enough that this time it was ago. On Thurs- 
day the actual shipments began, the ore going principally via Escanaba, the 
sale referred to being to the Illinois Steel Co. A considerable amount will 
also be sent to Ashland, bringing the total daily shipments up to about 4 500 
tons. This is the opening of the shipping season for the Gogebic range, and 
it is hoped that other sales and shipments will shortly follow.—[Pick and Axe, 
May 16. 

The Comet has about 15,000 tons of ore in stock, and Capt. Mitchell is at 
present devoting most of his attention to developing work. Two new shafts 
are being sunk on the property, and an additional one on the Norton (formerly 
Pittsburgh) adjoining.—[Pick and Axe. 

Capt. S. H. Webb feels quite encouraged over the present showing in the 
Windsor. The development shows a very fine lens of ore, which has been 
opened up for a length of some 75 feet. The Windsor is evidently all right 
and will be the making of a good mine.—[Florence Mining News. 

The Superior has never in its past history had so good a showine of ore 
as at the present time. The workings in all parts of the mine are in good 
clean ore and the indications are very favorable. The Superior seems to have 
struck settled ground at last, and rich ground besides.—{Florence Mining 
News. 

The diamond drill workings of the Norrie, on the Ironwood townsite, is 
down 1,020 feet. Work is going on with a 3-inch rod, at present, an accident 
some time ago having caused the 2-inch drill to get stuck at a depth of over 

1,200 feet. The hole is being rimmed now.—[Florence Mining News. 
MENOMINEE RANGE. 

At the Commonwealth Co.’s new find 15 teams are engaged in stripping, 
and are doing good work. The ledge has been reached in one corner of the 
pit. The drift from exploring shaft No. 7 is now 60 feet in ore, and the entire 
find is improving in character every day. Two new permanent hoisting or 
“ working ” shafts were started early in the week on the footwall side, at 
an angle of 70°, and will have but a short distance to drift to reach the ore 
vein. The original or exploring shafts will be used as winzes, air shafts, etc. 
The company has made a sale of the product of the new mine, and the indica- 
tions now point to the commencement of shipping operations in about two 
months.—[Florence Mining News. 

Capt. James Tobin and several other Florence gentlemen have a small 
force of men exploring on the “‘ 40” adjoining the Commonwealth Co.’s new 
find. This is the option formerly held by Capt. J. N. Porter and others, and a 
considerable amount of exploratory work was done at the property last year. 
The near presence of the new find is an almost sure guarantee that the present 
option holders will meet with good success in their search for ore.—[Florence 
Mining News. 

The famous legal contest over possession of the Sunday Lake iron mine, 
which the stockholders and the fee-owners have waged for four years, has been 
decided in favor of the company, by the Supreme Court of Michigan. The 
litigants are Milwaukee people, and the case is a very interesting one. The 
decision has just been announced.—[Menominee Range. 

At West Vulcan the new shaft is something more than 600 ft. deep. The 
drift has been connected with the crosscut at the 7th level and after some 
necessary preparatory work has been done, it is probable that some ore will 
be mined from the north vein in the vicinity of No. 4. Connection will be 
made with the south vein also, but it will be some time before any ore can 
come from there. The pumps will soon be busy lowering the water in No. 2 
shaft, below the sixth level. This water will be pumped to the third level and 
run to the new shaft to be taken care of by the big pump.—([Current. 

Have you heard that the Great Western mine has closed down and would 
remove the pumps? Don’t you believe it, because there is no truth whatever 


and mining commenced again next week, and continued for an indefinite 
period. The stock dock contains 15,000 tons of ore.—[Diamond Drill, Crystal 
Falls, May 16. 

The Mansfield has all its levels “ clear” again and continues to work with 
its regular force of men, shipping its good Bessemer as usual.—[Florence Min- 
ing News. 

The Shafer mine will be a busy place this season. A large lot of ore has 
been sold to the Thomas Iron Co., of Pittsburgh, and the Illinois Iron & Steel 
Co.,, of Chicago, which will be removed and shipped as quick as possible ; 
shipments to Escanaba were commenced this week. Supt. Jennings informs 
the writer that the third level of the mine will soon be opened, and then “ we 
will show you some hustling.”—[Diamond Drill, Crystal Falls. 

Taking a look at the mining industry of the Crystal Falls iron district, one 
is at once impresssed with the idea that it is to be a very busy year for the 
mines, instead of a very dull one, as has been generally predicted. All of the 
mines in the district with the exception of three are working and preparing 
for a Summer almost equal in activity to last season. The Shafer, Mastodon, 
Dunn, Monitor, Hemlock, Paint River, Great Western, Crystal Falls and Mans- 
field mines have all sold some ore, and are working just as hard as though 
they had each sold all that could be mined, and for all that the writer knows, 
perhaps they have. Activity at the mines causes good business to the 
merchants in town, and taking all together we expect a fairly good year in 
all branches of local business. The Crystal Falls iron district is the busiest 
mining center on the Menominee range. 





The Late Hon. Henry W. Grady on Tallapoosa, Ga. 
“The era of city building in the South marks an industrial revolution 
never before accomplished in times of peace in the world’s history. 
“The words, ‘city built by magic,’ have been used time and again, but 
never have been realized until the present boom in Southern properties. 
‘* The stories of Kansas City, Omaha and such Western prodigies are tame 
compared to Birmingham, Anniston and other Southern cities. This era, it 
appears, has found a climax in the history of Tallapoosa. 
“This city is situated near the Alabama line, on the ‘ River of Gold.’ It 
does not, as Birmingham and Anniston do, depend on iron alone for its pros- 
perity, but has an abundance of marble, iron deposits equal to the best, cop- 
per, gold and exhaustless wealth of timber land. It is, besides, in the very 
best farming region of the Southeast, with railroad facilities and new railroads 
being built. The company controlling it, the Georgia-Alabama Investment & 
Development Co., is a strong one, with plenty of nerve and capital absolutely 
ad libitum. Settlers are going in from all sections of the country, and town 
lots are being sold with great rapidity. There seems to be nothing of the fic- 
titious boom about Tallapoosa; it rests on a solid basis and is having a solid 
growth. It bids fair to lead in the famous cities of the South in the race for 
progress which is now chalienging the attention and admiration of the world.” 





A Remarkable Run of Iron. 

The Mancelona (Mich.) Herald says: Stack No. 2, blast No. 1, of the 
Antrim Iron Furnace, completed the third year of its present blast April 15. 
Number of days in blast, 1,050, and the total product during that time 
amounted to 66,347 tons of pig iron—a daily average of 6314 tons. A trifle over 
a year and a half of this run, or, to be exact, 582 days of it, the stack was blown 
with a small Wiemer engine, with a product of 32,326 tons—a daily average of 
55% tons. The balance of the run (468 days) was made with a large engine of 
the same make, during which time the product amounted to 34,021 tons—a 
daily average of 7224 tons. 

To make this amount of iron 115,410 tons of ore was used, and 146,000 cords 
of wood consumed. Had the stack been blown during the entire period with 
the large engine, the total product would, of course, have been much greater, 
but the record is a remarkable one, nevertheless, and it is believed that no 
charcoal stack in the United States has ever made so long a run or so large an 
amount of iron with a single lining. 





Improved Hot Blast Furnace. 

Mr. John Dixon, iron manufacturer, of Wolverhampton, has obtained a 
patent for employing the heat derived from the furnace for heating the air 
blown into it to smelt the contents. The mode of carrying out this plan is by 
letting into the brickwork, on all sides of the {urnace, several chambers imme- 
diately over the tuyere pipes, within about three inches of the inner face of 
the furnace. These chambers enclose a bent tube—or, instead of a tube, pas- 
sages may be made therein—through which cold air passes, supplied by any 
blowing apparatus, and in its course becomes heated; the hot blast thus pro- 
duced will find an exit through the tuyeres into the jurnace. When air of 
great heat is required it is proposed, in place of the brickwork, to face the sir 
chambers with clay or stone work, perforated with holes, through which the 
heat of the furnace passes direct to the chambers. Instead of the heat of 
the air passing off irom the chambers, as above mentioned, it may be 
carried away from the furnace by pipes, and be used for any other purpose. 
—[Wolverhampton (Eng.) Chronicle. 





Harney Peak Tin Operations. 

The mines now being worked by the Harney Peak Co. are steadily gaining 
depth, and are all in good ore. Some good ore has lately been encountered in 
the bottom of the Addie. A drift is being run in the Nevada onthe hanging 
wall of the 90-foot vein, which has been in good ore the entire length of the 
drift, 80 feet. In the Coats a crosscut is being run on the 300 foot level to 
strike the ledge, which from the surface has shown atendency to veer fre- 
quently from the general dip, making it necessary in sinking a working snaft 
to run across cuts at all levels. A station will also be made at this point.— 





in the report. Some men were laid off last week, but the force will be renewed ' 


[Mining and Scientific Review. 
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THE NERACHER SPRINKLER CO. - 


BRANCH 


PROTECTING YOUR BUILDINGS witn an automatic, 


fire sprinkler system makes it absolutely fire proof. All Insurance’ 
Companies recognize the “Neracher” as the best made and willf 
make liberal reductions on your present rates if you equip. In 


this way the system pays for itself inside of two years’ time. 


WARREN, 0. 


OFFICES : 


Boston, Chicago, St. Louis, Cleveland, Cincinnati, Minneapolis, Pittsburgh. 





CRANDALL’S EXPANSION RING. 





Crandall’s expansion ring packing, improved, herewith shown (Fig. 1) is 
the result of much thought and experimenting by a practical engineer. In it 
there are combined three objects wished for by all engineers, 7. ¢., durability, 
tightness and convenience, It has been thoroughly tested, and is nowin use 





Fic. 1. FIG, 2. 
in many of the largest steam industries in the United States. Superiority is 
claimed over all other packings for the following reasons : 

First. It is made a perfect fit for the rod and stuffing box, and is easily 
and quickly placed for use. 

Second. It is made of the best cotton, duck and rubber, manufactured 
expressly for our use. 

Third. The lubricating qualities are forced into this packing by a patented 
process in cold oil, by hydraulic pressure, which thoroughly saturates the 
fiber without weakening the gum, the packing coming out tough and elastic. 
This, it is claimed, renders it much more durable than other ring packings, all 
of which, so far as known, are subjected to a boiling process. 

The rings are made any size from 5 inch to 30 inches. 

Fig. 2 shows regular ring cut sectional. It is designed for rods out of 
center, cut rods, ammonia and places that are difficult to keep tight otherwise. 
It can be so cut, however, only when the rim of the packing is quite heavy: 
Manufactured by the Cranda)l Packing Co., Palmyra, N. Y. 





Newport News Shipbuilding and Diy Dock Co. 

One of the most extensive enterprises lately projected in this day and land 
of extensive enterprises, is that of the Newport News Shipbuilding & Dry 
Dock Co , whose plant, covering many acres of ground, is located at Newport 
News, Va. The various shops are necessarily separated from each other, 
and the primary engineering conditions are such as to demand the subdivision 
of power almost as a necessity. The key to the successful subdivision of 
power was found in the use of a type of engine, whose specific economy in 
moderate sizes should be as good, or better, than than that of a single large 
central engine; and further, in the use of some practical device for prevent- 
ing the dangerous accumulation of water in an extended system of piping, 
and for returning all condensation to the boilers as a measure of economy. 
This contract, comprising engines and steam loops, was awarded to Westing- 
house, Church, Kerr & Co., and comprises, up to date, seven independent 
Westinghouse compound engines, as follows: One 80 H. P., one 130 H.P., 
four 200 H. P., and one 340 H. P., each protected by a separator and steam-loop. 
A central boiler plant of high-pressure boilers supplies steam to these engines, 
most of which are several hundred feet distant, and also to sundry pumps and 
other steam machinery. The steam mains, which commence witha diameter 
of 14 in., are laid in an interesting and original manner. To go overhead was 
out of the question, and the problem of an underground line was a difficult 
one, on account of the nature of the ground, which, for the most part, is soft 
silt, flooded at high tide. A sub-way was therefore constructed by sinking a 
large steel tube of sufficient diameter to carry all the steam and water pipes 
with the steam-loop returns, and allowing ample head room for inspection. 
Y branches and eccentric reducers are freely used, and expansion is taken 
care of by copper bends at the angles. The steel subway itself is used as a hot 
air duct, distributing from an indirect system with fan-blast for heating the 
various buildings. High-pressure steam at about 150 lbs. is carried through 
the entire system. The return system at present consists of six separators 
and 13 steam-loops, all entering into one common 4-inch return, which lies 
parallel to the steam pipe in the steel tunnel above described. We regard the 
above departure in steam engineering as of great importance to the heavier 
class of manufactures in solving the problem of distanee and economy for the 
first time in a thoroughly practical manner. 


INDUSTRIAL SUMMARY. 


New Enterprises :— 

It is reported that the American Screw Co, of Providence, R. I., will estab- 
lish a plant in England. 

At Florence, Ala., R. J. Hoffman, C. E. Jones and W. J. Flanagin have 
organized the Detector Lock Co., to manufacture locks. 

M. H. Whitcomb and others have organized the Horton Machine Co., 
Holyoke, Mass., for the manufacture of emery grinding machinery. 

Nlxon & West are erecting works at Chattanooga, Tenn., for the manu- 
facture of brass and iron shelf hardware, including casting and finishing. 

The Beecher Manufacturing Co’s. plant, at Meriden, Conn., has been pur- 
chased by the Peerless Button Hole Attachment Co., who will begin the manu- 
facture of a patent wrench. 

It is said that the Rolled Steel Wheel Co., of Pittsburgh, will erect a plant 
at Kensington, on the Allegheny river, to manufacture steel wheels for vehicles 
and other specialties. The capital stock is $600,000. 

The plans for the American Manufacturing Co’s. new foundry and factory 
to be erected at St. Paul, Minn., includes a foundry 110x50 feet, one story high, 
costing $10,000, and a factory two stories high, 1oox4o feet, to cost $20,000. 

The S. J. McCormick Co., of Pittsburgh, Pa. for the manufacture and sale 
of foundry, facing and mill supplies, with a capital of $50,000, has been chart- 
ered. The directors are John S. McCormick and Frederick S. Hamm, of 
Pittsburgh, and M. Hawley Treadwell, of New York City. 

Bangor is to have another industry in the shape ofastove foundry. Work 
was begun on the foundations of the new buildings, which are to be equipped 
with the latest improved machinery. This concern will be known as the 
Noyes & Nutter Manufacturing Co., and expects to assume business responsi- 
bilities some time in August. 

An application for a charter will be made for an intended corporation to 
be known as the R. D. Nuttall Co., Pittsburgh, Pa. The company intends to 
manufacture machines and machinery of all kinds. The men interested in 
this concern are R. D. Nuttall, Thos. L. Shields, F. E. Cannon, John Jackson 
and O. S. Richardson, Pittsburgh. 

The Wilkes Rolling Mill Co. has been organized at Sharon, Pa., by J. B. 
Wilkes, S. Wilkes, W. Foxall, J.O. Davis, W. Wilkes, Jos. Wilkes, Jos. Ander- 
son, Chas. Anderson and Geo. Bugg. The parties named are all practical iron 
men, and will manufacture muck iron. Mr. P. L. Kimberly has donated them 
a site on which to erect their works. 

The Wilkes Rolling Mill Co., have been organized at Sharon, Pa, by John 
B. Wilkes and others, all practical iron men. P. L. Kimberly, of P. L. Kim- 
berly & Co, Limited, proprietors of the Atlantic Iron & Nail Works, at Sharon 
Pa, has donated sufficient ground near his works for the erection of the new 
plant, which will manufacture muck bar exclusively. 

It is reported that the Elyton Land Co., of Birmingham, Ala., has sub- 
scribed $100,000 to the new steel company being organized with a capits! of 
$1,000,000 to build large steel works at Ensley City, near Birmiugham. This 
will undoubtedly insure the raising of the entire capital, as $300,000 will, it is 
said, be taken by the Tennessee Coal, Iron & Railroad Co., and Mr. T. T. Hill- 
man, the projector of the enterprise, can be depended upon to carry it through 
successfully. 

Builders of machinery will be interested to know that John L. Stevenson, 
619 Pullman Building, Chicago, is asking bids for a complete four-mill tin- 

plate plant, consisting of sheet mills, pickling machines, furnaces, cold-roll 
train, tinning sets, boilers, etc. This is a bona fide enterprise, in which reput- 
able Chicago business men are interested, and the plant is to be located at 
Chicago. Full particulars will be furnished on application to Mr. Stevenson, 
who is an engineer of experience in the construction of steel works, iron 
works and tinplate works. 
Hon. Lewis Miller, Col. A. L. Conger and J. F. Seiberling, with the stock- 
holders in the various companies with which they are associated, together 
with capital from Canton, will organize acompany to build large malleable 
iron works in Akron. The malleable iron works will be the largest in Ohio 
and will take rank among the foremost industries of the city, giving employ- 
ment, when running at full force, to over 600 men. Just where the works will 
be located is not yet decided. Propositions for a site will be made by owners 





of the Miller farm in South Akron, by the South Akron Land Co. and by the 
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town of Barberton. Inducements will be held out to the company for the | Co., Chattanooga, Tenn ; Chattanooga Electric Light Co., Chattanooga, Tenn ; 


location of its works at each of these points and all are anxious to secure the 
prize. The organization of the company is assured and it will take place 
under conditions which will insure the absolute success of the enterprise.— 
[Akron (O.) Beacon. 





Additions, Enlargements, Removals, etc.:— 

A new 60-ton cupola is being erected at McKee, Fuller & Co.’s foundry, at 
Fullerton, Pa. 

The Industrial Iron Works, at Bay City, Mich., are preparing to build an 
addition 255x90 feet to their works. 

The Hendrick Manufacturing Co., of Carbondale, Pa., have broken ground 
for a new machine shop, 140x40 feet. 

A Schenectady (N. Y.) firm are arranging to erect a foundry at Lansing- 
burgh, N. Y., which will employ about 100 men. 

It is reported that the Grand Trunk Railway has decided to build rolling 
mills and a forge, at Point St. Charles, Montreal, Can. 

The plant of the Donaldson Iron Co., at Emaus, Pa., is to be improved so 
as to increase its facilities for making cast iron pipe and castings. 

The Westminster Foundry Co, New Westminster, B. C., are making 
another large addition to their buildings to accomme date their rapidly increas- 
ing business. 

The agricultural Implement firms of Massey & Co., of Toronto, and the 
Harris Co., of Bradford, Ont., are about to combine, with the view of controling 
the Canadian implement trade. The trust will have a capital of $5,000,000. 

Cc. P. McWane & Co. have removed their foundry and machine shop from 
Wytheville to Graham, Va., where it will hereafter be known as the Graham 
Foundry & Machine Co., the Graham Land & Improvement Co. having sub- 
scribed for stock of the company, to the amount of $10,000. 

It is given out that arrangements have been completed whereby the West- 
ern Iron Co., of Kansas City, Mo., manufacturers of bar iron, nuts, bolts, etc., 
will locate at Kennilworth Station, Ird., upon the Michigan Central line, mid- 
way between Gibson and Tolleston. The company will move from Kansas 
City as soon as buildings are prepared, and will begin operations with 350 
employes. The plant at Kansas City is reported to be largely owned by the 
Eells, of Cleveland, and it is further rumored that it has been sold to parties 
who will remove it. The reason for moving is said to be that Kansas City is 
too far West for successful competition in iron. 





Fires and Accidents:— 

The foundry and machine shops of C. C. Page, at Oshkosh, Wis., have been 
damaged by fire to the extent of $30,000. 

A fire in the steel works at Breaker Island, near Troy, caused a loss of 
$400,000. One thousand people are thrown out of employment. 

The Coldwell-Wilcox Co.’s foundry and machine works, at Newburg, N. Y., 
were burned on the 7thinst. The loss is $35,000 and the insurance $20,000. 

An incendiary fire destroyed the storehouse, two small buildings and stock 
to the value of $14,000 at the Laramie Rolling Mills, Laramie, Wy., recently. 

The Albuquerque Foundry & Machine works at Albuquerque, N. M., have 
been totally destroyed by fire. The fire originated in the boiler room and was, 
no doubt, the work of an incendiary. The foundry, which was the largest in 
the Southwest, was started years ago by William Smith, now of Denver. The 
loss is not stated, but will probably reach $200,000. 

General Industrial Notes:— 

The Neracher Sprinkler Co. have opened an office at No. 57 William St., 
New York, and Mr. Fred G. Smith will be placed in charge, and will have en- 
tire control of their sprinkler in the New England and Middle States and 
Canada. 

The spoke factory of the Gibson Manufacturing Co., Aberdeen, Miss , takes 
the ribbon on spoke making. Mr. C. E. Klaer, the Superintendent, says he has 
an operator by the name of John Mollon who has surpassed all records for 
fast work, turning out in one week of 58 hours 13,735 spokes. His best day of 
ten hours was 2,695 spokes, thus outstripping all previous fast day records. 
The lathe on which this remarkable work was done is the well-known Egan 
Co.’s (Cincinnati, O) improved automatic spoke lathe. 

Mr. Frank H. Ball has terminated his connection with the Ball Engine Co., 
of Erie, Pa, and has sold all his recent patents and inventions covering engine 
governing devices to the Ball & Wood Co., 15 Cortlandt St., New York. This 
is anew company organized by Mr. Ball and others for the manufacture of 
improved Ball automatic cut-off engines. The new company has purchased 
4% acres of ground for a site in Elizabethport, N. J., where machine shops are 
being erected on the gallery plan, and are being equipped with new and 
modern tools. 

The partnership heretofore existing under the firm name and style of The 
Harrison Safety Boiler Works, Germantown Junction, Philadelphia, Pa, has 
been dissolved by the withdrawal of Mr. Richard Norris, and another partner- 
ship formed by the remaining members, Messrs Jos. S. Lovering Wharton and 
They will retain the same name as before, The Harrison 
Safety Boiler Works. This firm make a specialty of the manufacture of the 
Wharton-Harrison safety boiler, feed-water heaters, etc. The business will be 
conducted as heretofore, without interruption. 

The Neracher Sprinkler Co. last week closed the following contracts: 
Akron Rubber Co., Akron, O; Standard Tool Co., Cleveland ; Cleveland Pro- 
vision Co., Cleveland ; Theodor Kundtz, Cleveland; Cleveland Woolen Mills, 
Cleveland ; J. & H. Clasgens, New Richmond, O; D. M. Estey Furniture Co., 
Owosso, Mich.; J. L. Hudson, Detroit, Mich; Wolverine Manufacturing Co., 
Detroit, Mich; Upham Manufacturing Co., Marshfield, Wis; Northwestern 
Lumber Co., Eau Claire, Wis.; American Textile Manufacturing Co., St. Louis, 
Mo.; St. Louis Distillery Co., St. Louis, Mo.; Greeley Burnham Grocer Co., St. 
Louis, Mo; Staver & Abbott Manufacturing Co., Chicago, Ill; Hughes Lumber 











Gutta Percha & Rubber Manufacturing Co, Toronto, Can. 

The Jeffrey Manufacturing Co., whose success in the manufacture of min- 
ing machinery has been so remarkable, has opened an office and salesroom at 
48 South Canal St., Chicago, where they will keep on hand a large stock of 
sprocket wheels, and a full line of roller and detachable chain belting, and all 
their special appliances for the rapid handling of materials, either in package 
or bulk. Their specialties include all kinds of conveyors and elevators for 
handling coal, ores, grain, stone, coal pilers, and railroad coaling stations. 
Their detachable chain belt will fit any standard make of wheels. The Jeffrey 
drill and coal mining machines, operated either by electricity or compressed 
air, are pronounced by mining engineers to be the best machines yet devised 
for the purpose. The shops from small beginnings now cover five acres and, 
owing to the rapid increase of their business, they have recently purchased 
three acres adjoining their works, on which, during the Summer, they will 
erect additional shops. Mr. John H. Gregg, who has a wide experience in 
their special line, is the engineer in charge of the Chicago branch. 





Second-hand Corliss Engine tor Sale. 

- Anyone wishing to obtain a genuine second-hand Harris automatic Corliss 
engine, made in Providence, R. I., can obtain full particulars of same by writ- 
ing to the Economy Machine Co., No. 105 East Pearl Street, Cincinnati, O. 
Second-hand Harris automatic Corliss engines are not often to be had. Their 
reputation has been for many years so well known in many sections of the 
country, that this offers a very good opportunity for any readers of Zhe J/ron 
Trade Review, who use or may be in need of such an engine, to get one much 
less than a new one of that kind can be had for. 





Decoration Day Rates 
May 29th and 30th, returning to and including June rst, 1891. 
tween all stations. 


Rates be- 





Rates Reduced 
To one fare for the round trip via Nickel Plate, May 29 and 40, returning to and 
including June Ist, 1891. Decoration Day. 





A Reduction in Price of Tickets 
on the Nickel Plate, account Decoration Day, May 29-30. 





May 29th and 30tb. 
One Fare 

For the Round Trip. 
Decoration Day 
Excursions via 
Nickel Plate. 








It is not a Dead, but a Live Blastic Packing 


Patented Dec. 27, 1887. 


That will pack a Steam, Water, Oil, Air or 
Ammonia Rod, also a Smooth, Fluted, Out- 
of-Round or Vibrating Rod, an Engine, 
Pump, Ice Machine, Air Compressor, Steam 
Hammer, Rotary Rod, or any rod that has 
to be packed, and keep it tight without 
= or friction, as it works automatic- 
a 

We will prove this by yourselt. If you 
will send for enough to pack a rod, we will 
send it on 30 da . trial, and prove to you 
that the “ Sensi ’ Automatic Packing is 
the “‘ Best”’ a 4 ve is ‘“‘ Cheapest.” 


SOLE MAKERS: 


Sensible Automatic Packing Co., 63 So. Canal St., Chicago, Ill. 


FRANK & COQ.. Biri, KY. 


MANUFACTURERS OF 


Band Saws, Scroll Saws, Universal Saw Benches, 


Saw Mandrels, Pony Planers, 
Matchers, Friezing Machines, 

’ Shafting, Pulleys, Hangers, 

~ Couplings, Wood Turning and 

Pattern Makers’ Lathes. 


WOOD WORKINC MACHINERY. 





BEFORE USING. 


AFTER USING. 














SOLEVELAND 


ALVANIZ1ING 


WORKS. 
H. H. HODELL & CoO., 


Galvanizing in all its branches, and Manufacturers of Rubber Buckets for chain pumps. 
CLEVELAND, OHIO. 
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PERFORATED METALS © ‘Yescs'"" Swe HARRINGTONS KINGERFORAZING 


284 Peari St., cor. Bookman. NEW YORK. 














_ smooth and well CSCoOonNOotuUC 
finished. lo core AY Ze OF iN. men] 4 pE or. LE pi ap 
TES Ction — Lat SOLE, aca <: SHINZG 


~ STAN-ALUMIN METAL @. @y\ton-0 


OuUR XLINE OF TAPPING MACHINES. y 


PY ROBERT AITCHISON gi 





_ : SAMPLES MING GUS Lene foe Sa Tae 


See 


Cut from new plate, rolled expressly for the pur- 
pose. a@ Write for prices, Address, 


MILTON MFG. CO., Milton, Pa. 





SED NON-CORAO Require pale. p 














"Se DERF2RATED:-METAL:-(O- 
J sro O15 1 (07:\010 a | Mate : | 
‘THE GARVIN MACHINE COMPANY, 


Manufacturers of; and Dealers in, all kinds of 


‘MACHINERY AND MACHINE TOOLS. 


XY sq. VS Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
» iN and mance — a ke mate apiseesettinind grecenned 
PERFO RATED M ETAL S OF LL KIND § Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &. 
OFFICE 510---265 to 269 DEARBORN SI. Plants for Manufacturers of Sewing Machines & Electrical Goods. 
WORKS AT SOUTH CHICAGO. GEAR-CUTTING AND MILLING IN ALL IFS BRANCHES. 


Laight & Canal Sts. [Catalogue sent on Application. | NEW YORK. 
Printed in the Highest Style of Art, by 
F AT ALQ k lf FS The Cleveland Printing & Publishing Co., 
Cleveland, O. 
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-PORTBLE, HAND OR BELT E> IE IES 


CUTTING & 
THREADING 


MACHINE. 


Double Application of Power. Double Leader Screw 
Instantly Changeable, range from 1 to 6 in. Pipe. 
Write for Description and Prices 


WELLS MACHINE WORKS, FOSTORIA, 0. =~ : 





MRE EAMES os 


























“saNENGINES | 
| \ ADAPTED TO HEAVY, CONTINUOUS WORK. i 
| zZ EVERY ENGINE TESTED So" in a i o 
| Suitable mediate delivery { | 
Wood Cc u tti ng | j "BOILERS: pen : ed f 5 5 
| E> CHANDLER & TAYLOR C9., INDIANAPOLIS, IND. : u 
Tools | F : 
Until you have received cuts and . : 
sn THe Ecan Co : 
INDIANA MACHINE WORKS, "9 zz 
FORT WAYNE, Nos. 251 to 271 W. Front St., CINCINNATI, OHIO. : 
Builders and Originators, Designers and Constructors. + “ 

j 
Lipo a Machinery. 1 3 
2 
HIGH PRESSURE, is 


For Eve'y'Purpose : 
Meeting the requirements of : %, 
PLANING MILLS. } 
SASH, DOOR and BLIND FACTORIES, 


STEEPLE AND | i 
FORE AND AFT | Bs 


COMPOUNDS seen gener ; 
ie General Wood-workers etc. E aM, | 

With the latest and most advanced a ; : 

type of machines for fast and per- “= ‘ 


—Send for Photo and Prices.— 





fect work. 


CLOUGH WITT & 60 New “Standard” Molder, Four Sided. 
| ab | 4, 6, 7, 8, 9, 10 and 12-inch. Send for Catalogue and information. 


Geared feed rolls, two above and two in 


CLEVE LAN D. °o Hi Oo. table. Slotted steel heads. 
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24868 GUESSES COCINGD 


THE BELDING PATENT LOCK SLIP JOINT TROUGH, Manufactured by THE CANTON STEEL ROOFING CO., Canton, 0. 





IRON AND STEEL MARKETS. 
PIG IRON. 


CLEVELAND (f. 0. b. cars, net cash) 
Bessemer, $17 30; No. 1 Foundry, $16 80; No.2 
Foundry, $15 80; No. 1 Gray Forge, red short, 
$14 80; No. 2Gray Forge, neutral, $14 30; No. 
1 American Scotch, $1680; No. 2 American 
Scotch, $15 80. 


CuIcaeo (reported by Messrs. Rogers, Brown 
& Merwin): Southern Coke No.1.foundry,$16 25 
@17 00; Southern Coke No. 2 Foundry, $15 75 
@16 50; Southern Coke No.3 Foundry, $15 25 
@16 90; Southern Coke Nor, Softeners, $15 75 
@I16 50; Southern Coke No. 2, Softeners, $14 75 
@ts 50; Ohio Silveries No. 1, $18 co@18 75 
Ohio Silveries No. 2, $1700@ 1775; Ohio 
Strong Softeners No. 1, $18 25@19 50 ; Ohio 
Strong Softeners No. 2, $17 50@18 75; Lake 
Sup2rior Charcoal Nos. 1 to 6, $18 oo@19 00; 
Tennessee Charcoal No. 1, $18 00o@19 00; 
Tennessee Charcoal No. 2, $17 50@18 50; 
Southern Standard Car Wheel, $21 00@23 00 ; 
Tennessee Standard Car Wheel, $00 00@00 oo. 


CINCINNATI (reported by Rogers, Brown & 
Co,): Founpry Irons—Southern Coke, No.1 
foundry, $15 00@15 25; Hanging Rock Coke, 
No. 1 foundry, $1650@1750; Jackson Co. 
Stone Coal, No.1 foundry, $16 50@17 00; Ten- 
nessee Charcoal, No.1 foundry, $16 50@17 50; 
Hanging Rock Charcoal, No. 1 foundry, $20 00 
@22 00. Mitt IRons—Standard Southern Coke, 
grey forge, $13 00@13 50; Standard Southern 
Coke, mottled, $12 50@12 75 ; Cold Short South- 
ern Coke, gree forge, $12 75@1300; Strong 
Ohi> Neutral ke, grey forge, $15 00@15 ! 
CAR WHEEL AND MALLEABLE—Standard Ala- 
bama Car Wheel, $20 00@20 50; Tennessee Car 
Wheel, $18 50@19 50; Lake Superior Car Wheel, 
$19 §0@20 50. 

BUFFALO (reported by Rogers, Brown & 
Co): Mahoning and-Shenango Valley strong, 
No.1 Foundry, $17 oo@00 00; Mahoning and 
Shenango Valleystrong, No 2 Foundry, $16 oo 
@oo oo; Uhio Softener No. 1, $17 02@o0 00 ; Ohio 
poftener No. 2, $.6 0oo@0000; Jackson Co., Sil- 
very No. 1, $18 25@00 00; Jackson Co. Silvery, 
No. 2, $17 25@oo 00; Lake Superior Charcoal, 
$18 50@oo 00 ; Tennessee Charcoal, $18 50@o0 00; 
southern Softener No. 1, $16 25@00 00; South- 
ern Softener No. 2, $15 50@0000; Southern 
Strong No. 1 Foundry, $17 00@o0o0 00; Southern 
Strong No. 2 Foundry, $16 25@o0 00° Alabama 
Car Wheel, $22 00@22 50; Hanging Rock Char- 
coal, $23 00@24 oo. 


LOU SVILLE (reported by Hall Bros. & Co.) 
Hor BLast FounpRy—Southern coke No. 1, 
$14 25@14 50; Southern coke No. 2, $13 75@14 00; 
Southern coke No. 3, $13 25@13 50 ; Mahoning 
Valley (Lake ore mixtures), $00 00; 
Southern charcoal, No. 1, $16 1700; South- 
ern charcoal, No. 2, $16 co@1 ; Missouri 
charcoal, No. 1, $17 0o@17 50; Missouri char- 
coal, No. 2, $16 1700. FoRGE—Neutral coke, 
$12 eo Cold short, $12 50@1300; Mot- 
tled, $12 co@12 25. CAR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $19 50@ 
2.5%; Southern (other brands), $17 50@18 00 ; 
Lake Superior, $20 50@21 50. 


St. Louis (reported by Rogers, Brown & 
Meacham): Hor BLast COKE AND CHARCOAL— 
Southern Coke No. 1, $15 50@15 75; Southern 
Coke No. 2, $14 75@15 00; Southern Coke No.:, 
$ 400@14 25; Southern Grey Forge, $13 5°@ 
13 75; Southern Charcoal No.1, $17 75@18 00 ; 
Soutnern Charcoal No. 2, $17 25@1) 50; M ssouri 
Charcoal No. 1, $15 50@16 00; Missouri Charcoal 
No. 2, $15 oo@ Is 50; Ohio Softeners, $18 00@ 
1950. CAR WHEEL AND MALLEABLE IRONS— 
Lake Superior, $20 00@20 50; Southern, $19 o0@ 
2100, CONNELLSVILLE Coxs—Hast St. Louis, 
$o 00; St. Louis, Jo oo. 


DEraolIT (reported by William F. Jarvis & 
Co.): Lake Superior Charcoal, all Numbers, 
$18 co@18 50; Lake Superior (coke) Bessemer, 
$18 00@18 50; Katahdin (Maine Gasoeal, $23 50 
@2400; Lake Superior Coke, Foundry, all 
ore, $18 00@18 50; Lake Superior Coke, Found- 
ry, all ore, $0000@0000; Standard Ohio 
Black Band, $1800@18s50; Southern No. 1 
$ 6 25@16 {Si Southern Gray Forge, $14 75@ 
15 25; Jackson wey | ngewe Silvery, $18 25@ 
18 75; Old Car Wheel, co@oo oo. Connells- 
ville Coke, $o.co. 


LOUISVILLE (reported by Geo. H. Hull & 
Co): Southern Coke No. 1 Foundry $14 50@ 
1500; Southern Coke No. 2 Foundry $13 75@ 
1425; Southern Coke No. 3 Foundry $13 25@ 
1375; Grey Forge, $12 75@13 25; Southern 
Coke Silver Grey,foo co@oo oo ; Southern Char- 
coal No. 1 Foundry, $16 00@17 00; Car Wheel, 
$17 00@20 oo. 


PITTSBURGH (reported by A. H. Childs) : 
No.1 Foundry, $16 25@16 50; No.2 Foundry, 
$15 25@15 50 ; Grey Forge, $14 25@14 50; White 
and Mottled, $13 25@1350; Warm Blast Char- 
coal, $18 co@20 00; Cold Blast Charcoal, $22 00 
@%27 00 ; Bessemer, $17 00@17 50. 


MERCHANT IRON AND STEEL. 


























Flat Bar 
1% to 4 by % to 1 inch..... I 80 
4% to 6 by % tor inch..............00008 petescccessoce I go 
holtch mie 2 20 
1% & 1% by % to % inch wa) 
I BIH DY KH tO H ANCH....crccrrsccserersreeceseees 2 00 
WH, Mand % by H% to H inch............cccccecseeves «2 20 
Round and Square. 
1 to 1% inch........ I 80 
2 to 29% inch eoncocconcscoosooeeees «2 00 
>} to 3% inch....... eoescveccoueccooss eenneenenes apeoecesa +2 20 
8% to 4 inch.... 2 80 
4% to 4% inch.......... seeeB 30 
OEE BOF i racereccscccncnnssecrecncenne ssvenssescnenesancees 3 5° 











Half Oval and Half Round. 

















1% to z inch 2 
Zs I inch 2 a 
te % inch ~8 10 
3 3% 


Heavy Band. 


% to6 by BM And 5-16 AMCH....ccc0ececesseescsererees® OO 
¥to a4] YY Mand 5-16 inch..............0cess0000028 I0 
M to % by M and §-16 Inch... ..corcccccccceseesesB 

*% by M aud 6-16 iwem —............. .....-. 3 


Hoops. 
% to 4, Nos. 13 to 15. 





to 2, Nos. 16 to 18 


1% to2, No. 20 
1% to 2, No. 21 
1% to 2, No. 22 
15-16, 1 and 1%, Nos. 13 to 15 
15-16, 1 and 134, NOS. 16 tO 18....ccc0e..000 deconn ces 
15-16, 1 and a4 Nos. 19 and 20....... eevedeionenten 




















15-16, rand 1%, No. 21 
15-16, rand 1%, No. 22 
, Nos. 13 to I5 
, Nos. 16 to 18 





















































OLD METAL. | Tankiron 13 50 
SCRAP IRON AND roe 13 50 
Net Tons moon iron 9 5° 
Wrought drillings................ccccsesseersesseees II co 
No. 1 R. R. wrought Scrap........ccosreeseeero$I9 00 | Beatleable iron 10 00 
No. 1 a scrap. 17 00 
No. 1 SC CAST BCTAP.......c0ccerereseeeeeee 12 OO ee 4 Messrs. Buack & PoLLock, Cin- 
Iron axles. 24 00 nnati, O.: 
Axle turnings 13 50 Railroad Wrou DOE. .cnjiistinvecoeesetcisiccousenttanson $20 co 
Wrought turning (free from cast).......... 12 00 | No. r Country Wrought. .....cccreresrererree - 17 00 
Cast borings...... 8 00 | Stove Plate. 75 
Uncut wrought iron boilers................00 IT 00 | Machine Castimgs...........ccccssssssssresssserees IL OO 
Steel boiler plates 4 oo _——- and Sheet 8 oo 
Grate Bars oo | Casting Borings g pe 
Pipes and fiues (Clean) 13 50 | Wrought Turn 12 ee 














CLEVELAND ROLLINC 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel Oil 
Barrel Hoops, Wire of AT inde itew end Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 


MILL CO., 





» NOS. 19 and 20........0000 
» No. ar 
,» No. 22 
13-16, Nos. 13 to 15. 
13-16, Nos. 16 to 18 
13-16, Nos. 19 and 20. 
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THE CAMBRIDGE IRON & STEEL (Co. 


SHEET IRON «° SHEET STEEL 


Seciciren OF Fice =? WORKS GaAMBRIDGE, OHIO: 








Magnetie Concentration of Iron Ore. 
Ball-Norton (Monarch) Electro Magnetic Separator. 


Phosphorus, sulphur, silica, hornblende and other impurities eliminated from Iron Ore, 
into Bessemer Ore. Samples treated without charge. Cor- 


H. E. COLLINS & CO., Agents Magnetic Separator Co., 


ALDRICH CouRT, 45 BROADWAY, NEW YORE 





PITTSBURGH & WHEELING COAL CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 


Office, 6 Mercantile Bank Buliding, 











OLEVELAND, OHIO. 


PORE, TNO: | Bi ccvdhadpdecosecenesen occayccoguanvscanncstesionia 
=e No. 22 : MANUFA 
%, Nos. 13 >) Seo mpsseetoccneeed 3 30 

» Nos. 16 to 18........ peoepenbdebobensesiesesounrs sseees3 50 
% NOB. 19 ANA 20...cccrcccscccccrecscccovecsveosececees 3 €0 
i PF nw BI ecooseccccceescees 3 ze 

% Tee ae 3 = Q VT Of ~ 
II-16, NOS. 13 tO 15......s000 3 50 B ‘Sguared Hootina dh 
11-16, Nos. 16 to 1 3 70 cy RIDGS oqual | gon 
pe =. 19 and 20 3 80 Ee es 
11-16, NO. 21......0000 3 90 ~ 4 
TI-16, NO. 22...cccseeee sores 4 00 Pep > are 

, Nos. 13 to I5....... 3 80 ~FINED Ns 

» NOB. 16 tO 1B......sccccscccccsoccovsvcccssccorecerecosees: 4 00 : ' 

ee PS eae 4 10 : 

Ns: Si nsdedeabcocdsvenssespacsscosonsdevececenenpebusianeed 4 20 Q,. : ~ 

, No. 22 4 30 SORRESPONDENCE 

» NO. 23...... 450 y 

Light Band. 

1% to 6 by % to 3-16 in 2 20 
1% to 6 by Nos. 11 and 12 2 30 
1 to 138 by eto -16 in 2 40 
I to 1% by Nos. 11 and 12.............0000 ee seeee2 50 

and 13-16 by ra) to 3-16 in 2 70 

and 2 3-16 by NOS. 11 AN 12....ccccccssoesrseseees 2 

and 11-16 by % to 3-16 in......... esee$ CO 

and 11-16 by Nos. 11 and 12..... «eee3 10 | and non-Bessemer ore converted 

ANd 9-16 Dy % tO 3-16 im. ....csccecccsrrrerseeeeeees 3 3° | respondence solicited. 

oat S Ay a Irand 12 3 4° 

y 3-16 in 3 
by Nos. 11 and 12 37° | Bank oF COMMERCE BUILDING, PITTSBURGH, Pa. 
Wagon Sox Iron. 

% inch, beveled edge, by Nos. 11 and 12......2 8 DALLIBA, CORRIGAN & co., 

inch, ’ ba 13 and 14......3 00 DEALERS IN 

ae. ~ . si II a | TB.cccoe$ IO a 

nch, 1g and I4......3 30 I 0 & P I 
ndiaan ron Ore & Pig lron, 

No. 10 to 14 265 | Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
No. 15 to 17...... 275 
ie. 18 to ar 2 99 CLEVELAND, O. 

0. 22 to 24 3 15 
ae a 3*] QGLEBAY, NORTON & CO., 
No. 2 3 50 





Iron Boiler Plates. 


Tank, % inch and heavier 
C No. 1, ee = 














CHNo.1 - - 
CH Flange, “ ne 
Extra Flange, os 
Solid Fire Box " 


Lake Shippins Point, Lorain O. 


Successors to Tuttle, Oglebay & Co., Jas. PATTERSON, Sales Agent. 


Commission Dealers in 


irom = Ores, 
FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 
OLEVELAND, OHIO. 





ESTABLISHED 1854. 
PETER GERLACH & CO., 


MAKERS OF 
































Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 


J. H. OUTHWAITE. W. G, POLLOCK. 


J. H. OUTHWAITE & CO., 





























Factories on Columbus, Winter and D 
zaae monees “8 . Hs Exclusive attention given to ard streets. “ne 
Marine Wiange.. S45 | LANE SUPERIOR AND RERPUINES ANSE Cleveland, O., Ww. 8. A. 
a 4 IrgorE COrrr@ 

Above includes plates go inches wide.  ) Hartman’s Patent Inside Sliding Window 
go to Gin. wide.........06 euneenaneness }éc DP extra $ @ 4 Blind 
96 to 100 in. wide........+. sas aa 4“ Perry-Payne B’la’e. Uleveiand, O. 
100 to 104 in. WIdE............0006 eves os is the most 
104 to 116 im. WIdE........000e00008 THE CONDIT FULLER C0 popular Blind 
American Cast Tool Steel. . 5 A ge 
ROUND, SQUARE AND OCTAGON. cts. Ds ere = 
© Oi 0 Bek, IR ce cccscscnssncsncencensccnnecsesczncned 09 i s d j other, for 
16 tO 36 1m * —_aeocccrevccccccrorccccccccocscosesccoes 09 ie’ , mer- 
736 0 5 Gi BAG 00. & Uecesecceccoscocsenccscosemnesly i a n ar ron, eye. oon 
“y % «wae 
: = oe BI 436.000. cccccccccccccccsscccvceccocesccscces CLEVELAND. OHIO Lote le ‘ 
i Wh SU ca achasueanensn cosine . ts. 
to 9-32 and 6% to 7 in........ Blind that is 
3-6 in furnis’d wi 
ie E. C. POPE, Fernie th 
cts. Ds COMMISSION DEALER IN Burglar. Proet 
2 to 9-16 wide by 2 to % thick........ ee ] . charge. This 
Bessemer and O. H. Steel. ron () re P] | ron 2 os item of 
ense mag- 
MAchinery....ccresserssrsssssreeceeeenes .-base price, 275 9 nitude, and 
Tire 275 may save 
ie tercscsticcnades exes a  * ne AND METALS. many times 
s age Geos we “ : 75 Cleveland, ~ Ohio. tee ant of 
‘oe eam . n . 
Cutter Shoes, tapered and burr. = 3° | Sam’l. L. Matner, ; Fred. A. Morse, Py } Sage oe a so, 
English Tool Steel. een egg! secl'y. | OU LNC blind tha 
[ss] u gives entire 
Jeter Cleveland Iron Mining CO.,| (Heer mmlag Sticiacion 
oy” ates ® Dealers in Iron Ores are In use. 





Burden Boiler Rivets. 


# H, 11-16 and ¥& inches diameter..........00++.4 00 
ridge , %, 11-16 and & inch diam............ 4 00 














Agents wanted everywhere. Send for illus- 
trated catalogue and prices. Manufactured by 


HARTMAN & DURSTINE, "573 Scere": 


from their own mines near Marquette, Lake 
Superior. 


Rooms 4 & § Mercantile Bank Building, 
CLEVELAND O. 
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*Texm IRON ‘TRape Revirw. 








Anvils. 
ey cidesicusinislinbantbiveiunceb uate .-$% Bo@re 
Wrights. ............-ccseccrsessercesseoscecssscereooes eevee 12 
Belluws, 
’ 
encammine {Bla gt 
BEOUIASED c00ce. cosersconecnces covcnenee seoesd 10 
FOG ..ccencoecssseccscescesevesssvossoss sesesees dis 10@s50 
Belting. 


Hoyt’s Short Lap 


dis 45 
Cleveland Rubber Co. extra standard.dis Goa io 


MACHINERY SUPPLY MARKET. 














Shults Raw Hide Leather Belting, single, 





Shultz Raw Hide Leather Belting, ‘doutig,* 





















































and Light Double........... détecrectbtbcummangantd 8 40 
Standard, oak tanned......... ~ we 10 
Alexander Brothers’ pure oak tanned. .. (se 45 

Blowers and Exhausters. 
B. F. Sturtevant’s dis 20 
Boston Blower Co., dis 35 
Buffalo........... dis 35 
Borax. 
oswhcinedondiiiae «<8 Bi2 
Ohalk. 
WHALE. .....ccccccccrereccerccerscccscsocscorees sosees 
White Crayon...........-.-++. $8 gross 12@12% dis 10 
MOG .....cccccosessensovestoses snsveieovncononecs chsoensesees Ais 
BI WO... .ccccorssccccrcsccrcssssococcccsseesesccssecesees soeees Ais Bs 
Ohucks. 
Cc shman’s aw Ind dent dis 45 
< ‘Go u mm bination...........-.-.s00e essoveeeGlS 40 
- Ps Scroll dis 
- aw Brass Workerzs............. dis 
a2 pat lle oR to rmteamantater dis = 
Wescott’s Scroll Combination............... dis 33 
In MIO secs carroccossosoccocecesoed dis 40 
bi Little Giant Drill.............s0+» dis go 
Horton's Val Bl... .se00 > d is “ 
Whiton’s Indep dent dis 45 
National Combination..............ccceesesseeee dis 40 
Sweetland ” dis 
pimend Drill dis 20 
is r 
Skinner's Gaclbliesion Lathe dis 3330 
Independent Lathe 
bi Universal Lathe.... 
- Drill 











Cutters and Reamers. 





























Cleveland dis 10@15 
Pratt & Whitney. Ais 10@15 
Sone 8h Milling Cutters.. _ dis = 
own a: ng Cutters........... 
. 1 Gear Cutters............. is 15 
Orowbars. 
CASt BtEel...........cerersersrsrerssseressscsesseseseccees b 
LON, Ste|] POIMES......00.rccecereerereserersenees Bs 
Drill and Drill Sockets. 
¢oist drills. dis so&10 
Morse Taper and Straight shank er cate 
I 10 
etttes Ta and Straight shank Larger 
them 1h 13G" ..cccccccccscccsvescccocscessssoecesccsessoreses dis 25 
Drill_ Soc si Britis eorenece dis 25 
Standard Twist Drills. 55&5 
Cleveland po 
Smery. 
h - a, to No. 54 to oe, Cc. F. 
150. gr. FF. 
Kegs, ¥ D 5 c po 
kegs # D........... 5ifc c 
kegs # D.......... $ c 3c 
Joa LSet c sc 
1oD cans,less 
10 a c io ¢ 7vKc 





Emery Oloth and Paper. 


Barder Adamson & Co. 


H. H. Barto: 





Emery Wheels. 















































Vulcanite.. dis 10&10 
Files. 
MICHOISON......00cereerereeeesevonee dis 608& 10@60& 10& 10 

“ x.F ..dis 25 
Kearney & Foot.........000+0 dis 60&1 1o&10 
Black Diamond................. dis 60&1 10&10 
arcade 8 60&1 10&10 
DisstOM’S........crseresresccscerersesssscecoesonsees dis 65@70 
Western 8 70 
@tub’s............ dis 25 
@robet’s...... ...... dis 30 

olds Bros.’ Hand Cut dis 50 
ustry File Works, hand cut............... dis 50 
Hammers, 
?.8. Og ey eeenoveescecscsooooscoed dis 


Heavy hamaers and sliedges under 5 Ds. 1 








over 5 Is 14c, new list. 
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Jack Screws, 
Illinois Bolt Co, list 
Nats and Washers. 
Sise of bolt inches ¥ 5; 5-16 8 § % 
8g é 


—- MERE GS 15% 1136 


Washers ............... i pe % 
In lots less thas PY Tene C.,1 
boxes to list. 


add rc to 


dis 7e 








saree (wire. 
Sendees 2 F~ Renee Nails, 8 —— card = — 
i ly A 
Ollers. 





Zinc and Tin 








oeeee! 


Mall ‘ble (ie al N $3.60; N Seon 
eabie ™: . a a, 

MO. 8, $4.40 B dos......... a Togioker 
poms Steam. 

Boston Beltin 
American Packing wy ee | 


















































Plumbago Piston 
Morrison’s ‘“ 
Square Flax “ bb 
Sheet Rubber...............00+ saiduaebotuneoeien 8 i2& 
Excelsior Rubber......... ry “a 
Picks. 
Railroads, 5 to 6 D&t......c...s0eccceeesseees 2 dis 6e 
ar o7 Ds. 1g dis 6e 
Palleys. 
fe oo Pullers, Walker List dis 45 
1 Pal oan 
Bait Wood EE dis 5o@s5 
Rivets. 
Iron, Thousand, list November 17, 
Iron, Ordinary. , Cooper’s Block and Girriage 
list Movember 3 
Copp dis ae 
Rope. 

Manilla, % inch and ovet................00++ Dis 
Sisal, % inch RE PE dette ssescccececboancess 3 Dis 
Sand Paper. 

B. A. & Co esvcoducuasnnilll 

TE, Th, PRSCOR B vcccescoscccosccocevceccccece seesed dis4o 

New England Flint dis 

Barton’s Garnet is 20 
Saws. 

Disston’s Circular Ais 40@i0 

















ag coma 
cular Sa 
Mill, Mulsy and Drag Sawa.dis 40&10 
pd Wood Saws...... sees sescssseell® 40810 





408&45 


WE .nccccrccesseccccccces ooo 


Atkins’ 
“ 





- Silver Steel Diamond 
Cross-cut Saws.............. dis joc per ft 
es Dexter Cross-cuts............ ssec “* 
© "2 a eae dis soc “‘ 
- Tuttle Tooth Cross-cuts..dis 4 ™ 
XN “ Handles. Cross-cuts on gc Cl 
~e I MG snccttensnvencnceanssonceens dis as aoe pale 
a Saw Tools haensinesecenianseh sens per 





Wood Screws— New List 1890. 























Fiat head iron ... dis 72% 
ROUGE BORE BOR cececcsrecccocccsooccccosees sese0s dis 67% 
Fiat head brass ... dis 72% 
Round head brass dis 6 
Square Cap Ais 65 
mae S p dis 60 
Set C. H.C dis 7o 
Machine, fiat head, iron............ sphedinenvetane dis 65 
——— 7 round head, BPD cererocterssoseseeonsed dis 60 
and hand— 
Lag OF COBCH...0... 00s ccecsrecresceseee esses 758 
Coach, patent gimlet point........ eoceescecccoced 7s 


Shovels and Spades. 
Ames’ list November 1, 1885 
REE 
Hussey & Binns, railroad... 
























Palmer’ $s ‘Gear Cutting Attachment 


CAN BE USED ON ANY SCREW-CUTTING 


Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St.. PHILADELPHIA, PA. 


Taps. 
Cards, Hand and Nut to 2 IM cccosceese Ais 50 
Carpenters’ ee Oe 3 50 
Morse ve » ee 8 50 
Pratt & Whitney ™ “ new list dis re 
Machine Screw Taps..............ccccccsccseeseeees dis 55 
Pipe Ein “Sy eee dis 70 
Stay Bolt Taps - dis 25 
Stove Bolt Taps.............. dis 50 
Pulley Taps... dis 40 
Twine, BC. B. 

No. 12, Flax Twine, y% ant 4D Balls... .21¢ 

ze sr = 48 —— 
co “ “ 27¢ 
pis Homp.i¢ 6 & ss » Balls Odoring twine’ wae 
See 2h Te EEO snc ccvencess soncscocanonss 12@12Kc 
ae oe KDB Batis coe coseecccecncscocccoee 11@11%c 
tion Wrapp ng, 5 Balls to D............... I§@16c 








‘LATHE FOR 





NDRY CANTON IRON FOUNDRY CO., 
Canton, Ohio. 
HEAVY AND LIGHT CASTINGS. 


























Vises. 
Portes _ dis re tes 
s.. 
Prentiss. Oss 
+ caer hg sng dis 
Barrett's b+ 
eae Falis.............. 40 
Howard 
Wire. 
New List, Jan. - 1884 
ANA COPPET.........00+serseceeee eee 
Bright and annealed, Nos. o@1 . 
N 





os. Ir 
Nos. dis 
pet me Nos. o to 18, market 
van 


ized Nos.oto18 ‘“ 7 





Tinned od market NOB, © tO 1B......00cc00+ soos dis 67% 
Tin: one an Wire ais Fedora 
NCG Broom WITE.......cccccceres Ie 
Annealed Fence, Nos. 8 and Quvveecesee esccoceeGi® 75 
Annesied wT INOS. 10 tO 14.......0000ceeeeees dis 75 
Stub’s Steel Wire regular........... -$6.c0o@D dis 3 























uaa 
RULER EAT 


Automatic or Slide Valve 


@@ Send for Catalogue D. 





. | Webster, Camp & Lane Machine Co. 


MANUFACTURERS OF 


Mining Machinery, 


improved Band Friction 
Hoisting Machinery, Geared 
er Direct Acting, for round o- 
Gat repe. 


Wire Rope Haulage 
Machinery, 
Endless or Tail 
Systems.) 


CORNISH PLUNGER ANT 
BUCKET LIFT PUMPS. 


Steam Engines, Sheaves, 


Ropr 


_ Cazes, Buckets. Etc. 
134 N. Main St., AKRON, OHIO. 





ESTABLISHED 1828. 


Oldest and Largest Manufacturers 


In the'world. 


VULCANIZED 
_ RUBBER 
GOODS 


For Mechanical 
purposes. 
—o— 
256-260 DEVONSHIRE =e 
STREET, 


BOSTON. 


100 Chambers St., New York. 
161 to 165 W. Pearl St., Cincinnati, Ohio. 


BOSTON BELTING CO. 







ei to 150 Water St., Cleveland, Ohio 
109 Madison St., Chicago, Til. 





DAILY MELTING ¢ 
FACICATIES FOR 


IRON.CASTINGS. 


CAPACITY 7S 





THE THOS.D.WEST FOUNDRY, co 


CLEVELAND. 0. 


> TONS§SPECIAI 


ECONOMICALY TU 
SMOOTH CLEAN CASTINGS. 
DUPLICATE WORKA SPECIALTY 





F. A. SACKMANN, [> 


125 Champlain, Cleveland, 
STEEL ALPHABETS 


ELNAME STAMPS 





Steel Name stamps (1-16, 3-3: 
or inch letters, 15c. per letter 


Kastlake Metallic Shingles, 


Unequaled for 
ROOFING AND SIDING. 


Manufactured by 


“= W.J. BURTON & CO,’s 


| Galvanized Iron Cor- 
nice Works, 
Detroit, Mich. 
Send for illustrated 
catalogue and prices. 

















Mention this paper. 





ELECTROTYPE 
FOUNDRY ~ 


TELEPHONE 212 





Privilege to make estimstes solicited. 











SECTION OF CONVEYOR. 


Detachable Roller and Chain Belting. 
MADE IN ALL SIZES OF 


Malleable Iron 
and Steel, 


DESIGNED FOR 


Klevators, 
Conveyors, 
Drive Belts, ete. 


For handling materials of all 
kinds. 





Send for Illustrated Catalogue. 
Address 


The Jeffrey M’f’g Co., 


183 East Ist Ave,, 


. COLUMBUS. O. 
Chicago Office, 48 S. CanalSSt. 
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‘Term IRON TRapp Revirw. 











THE BRIGHTMAN STOKER is tue BEST 


a age BOILER FURNACEIN THE WORLD. 


SEND FOR DESC 


IPTIVE PAMPALET 





. THE BRIGHTMAN STOKER C°: € | EVELAND, ONO. 








HARDWARE MARKET. 


Augers and Bits. 
COMMON AUETS ANA DItS..........-..ccceee seeeee dis 70 








Snell’s. dis 60&5 
Cook’s Douglass Mfg. Co dis 55 
ee ae augers and bits............ dis 25 
Expansive Bits, Clark’s small, $18; 





Hollow Augers, ives ae oats 


a Augers, pte Adjust. an 



































40&10 
Hollow Augers, Stearns’ Adjust. s* 

doz., ; : ” sie 20810 
Gimlet * ts, common.......... per gross $3 oo 
Standard Bit Stock Drilis............. is eee 
Ship AUKe|¢>s.......00..00rereee ooo Gis 15 10@1s&10&5 

Axes. 
Makers’ and Special Brands— 
First quality doz $8 00 
OTB 00000000 cecccecoscocecesosenecccsocecooes coseee doz $7 00 
Full polished @ doz $9 00 
— 

Cast iron barrel bo’ dis 70 
Cast iron shutter bolts DOR iccver cocnccrevsscsnios dis 70 
Cast iron chain bolts...........ccccce seccoorells 10 
Ives’ patent door TN ess aes auioeinied 8 60 
Wrought iron barrel bolts dis 70 
Wrought iron square bolts............... snail dis 70 
Wrought shutter bolts. 
Carriage, common, new list ................dis qs&10 
Tire, common, new list is 65 


Carriage and tire, Philadeiphia pat- 



































tern dis 10 
Stove bolts | ayo 
Plow bolta dis 
Machine dis 75&1 
Ends dis 7581 

Buckets, Elevator. 
dis so0&r10 
Butts. 
Wrought brass. dis a rate 
Cast } nn i ERE soos is 33% 
Fast joint, 

ast joint, narrow... I 
Fast oint, TS REESE oy 
Loose joint....... «+8 10 
Loose joint, jap. ..-dis 7o&r1o 
Loose joint, jap. with acorns.............. dis 70&10 
Loose pin, acorns i —_ 7o&10 
Loose pin; japanned acorns.. coves FORIO 


Loose pin, acorns, jap. plated ‘tips. eS: “dis 7o& 10 
Wrought steel— 











Wrought, fast {int MATTOW............45 dis 70&10 
Wrought, fast joint, broad... eves 7O&IO 
Ween. loose joint, broad..............- dis 70&10 
Table Butts, back flaps, etc................ dis 7o&10 
Regular inside blind...........-s..c00...... dis 7o&10 
Light inside NE icltth cots -Sensocecenssnccsecl dis 7o&10 
Loose p dis 7o&10 
Light mee pin dis 708&10 


Oarbonized Felt and Building Papers, 


(POWERVILLE BRAND.) 


Per roll of 

Eberts Bros., Detroit. 500 sq. feet. 

No. x Slaters’ EL $1.25 
“A,” Strin oofing ee 

‘“B,” Stringed Roofing, Medium. 

“C’» Stringed Roofing, Heavy... 











Stringed, Rosin-S 1.00 
MILCELLANEOUS. 

Asphaltum, Trinidad Refined, $ ton.....$30.00 

Asphaltum, Fine Grade, ® D................. 08 

Coal Tar Felt, 1 Ply, ae ea ee 02 

Coal Tar Felt, 2 Ply, ® roll 108 sq ft...... I 


Pe eeeerercecceerereccecaseeees 


% 
Coal Tar Felt, s SPly, ® roll 108 sq ft...... 18s 
09 














Ohains. 
: Revised List 
pair 1.03 
- 4 1 Senses eshaiiabah 50810 
pais 
German Halter list 5 1887...dis dogs 
German Coil, list of J June, 1887...... 
Galvanized Pump Chain......... ......ess000 
Jack Chain, Iron.............. Guabenene svesesenead s ae 
Jack Chain, Brass. 
Chisels. 
Socket Framing and Firmer..............csses dis 75 
Socket Framing and Firmer, Buck Bros..dis go 
Socket Firmer and Framing, L &. 
bed nis mets 
Tanged Firmers.......cccccccsceceees enncceueeh 40d re 
Outilery. 
Table net 
Excelsior Pocket net 





Fibre Ware—Standard. 








Pails, water, 12 Qteu.cccccccccsceeeee $4 00 $4 50 §...... 
Dairy, 14 qt 45° § 00 ...... 
WEED BO Ctcscccsncscsncsneendoncscesoscce ; GD ceome cennee 
BMAF nocecccccccsonsnnsatqenasonseccesess ©0 650 ...... 
EOE ccccomccnececntantesscccnceses scons’ onsets § 00 wrseee 
Bug 4 OO ceveee — ceovee 
Cones r Sse and ‘ P 

OD —-_« SK nevvccccccecccees 50 750 8 50 
Commode 


ars. slop, te 14 Qt... 8 00 9g OO 10 8 
Basins, wash— 





10% inch eo onscnscoeceoneecsensocosenees ZOO 2 25 ervese 
12 inch 225 275 2 
ESIG Si tinsciakacmsineiidbebundsioncio 275 325 375 
ep anmaes -33% 375 
DOs Me siiiaccaihhbaidteasatensecues: Gonads OO  sabies 
ub RI oer BBS eevee 
Baskets, waste paper, 13 BiB rccces ennned 6 00 recov 
Spittons, “‘ Daisy,” pressed 
© UG isccccksaandsbncescetabsbscnnnssionte 400 450 500 
Ioand 11% 3 ETI 600 650 7 50 
No.1 oe n; No.5 decorated ; No. 5X White 
deeorated 


























Gimictw 
BRUTE BOG - BPE O scccseseinescossen éeceescessid dis 
ee cut, low list “cn 
ass sesesecssecsssccsee TOSS $12, dis as@as&e 
Hanger 
Barn door, old patterns........... dis aegis 
(Anti-Friction)............ 2... ssessss 
Kidde 4 di a ogo 
er’s 2 I 
Fe! Bad Patent...... «5 in., $12; 4in., $10, dis so&s5 
asnceen puserossececotecscecoccosoccsscorecscoo ihe GONEIG 
bicherd’s aise dis 30@30&10 
as Nails. 
A bl ot ; 26 I, di: 
usable, é 0 Be Bei nctevssetunieeal 40 
Putaam, @D-i8 Se ae ecsseees Gis IS 
cosecteebboeescsocors dis 25810 
Horse Shoes. 
I, BE EG icc stesiehesesestcienenones 8 keg $4 ce 
R. I. Horshoe Co., Perkins’ Imp. at . ~ 
factory oo 
Mule Shoes, at factory...............cs0+. 3 pad sy oo 
Knobs. 
Carriage ned...........$ gross Soc dis 6o&10 
Base, ru tee tie dis 7o&10&5 
Hematite door knobs, new list.....dis 40&10@: 
Door mineral............. ecseveeseces cece oer bt | 
Door Por, japanmed...........csssessseseees dis 7: 
Door Por. nickle...... esdemuiethienieevasdyscuie $2 2 25 
Door Por. eS SCM dinpinsccedante $2 
Locks, Bolts, Etc. 
P. & F. Corbin, Locks and Bronze Goods. 
Door locks, knobs and latches...... ees 60&10 
Escutcheons and lock i eo ceccesvoscoccoese —_ b ~r4 
Padlocks and padl 





Butts’, genuine bronze............ 

Butts’ bronze plated............. 

Store door 1 and latches. 

Store door handles..............02:..00sseseeee 

Shutter hinges&flaps, genuine bronze.dis 60&10 
Shutter hinges, bronze plated.................. dis 70 
Flush bolts, genuine bronze..................... dis 70 
Shutter knobs. genuine eee... pasessdedcieseal dis x 
Shutter bars, genuine bronze... oven ssres Mle OF 
Sash lifts, genuine a Sea dis & 
Sash pulls and plates, genuine bronze ....dis & 
Push plates, genuine Ce ctacseansiciczed dis 
Drawer pull, genuine bronse................... dis % 
Letter box plates, genuine eae... dis 60&1 
Barn door locks... ae din 33h 


Bishop’s Buckeye Sash Locks. Sokal xy grous $..> 
Plaumbs and Leve s. 


























Standard list.. dis 7o& 
EEO. EME dis yo& 
Davis’ inclinometers...................sses00+ dis 1o&: 
Pumps. 
Cistern, best makers..................... is 5081 
Pitcher ‘spout, best enaluecs dis és8ito@iadiodec 
Pitcher spout,cheaper goods........... dis 70@708s 
Pokes, Animal. 
Bishop’s I. X. L doz $6 oo 
Bishop’s O EK....... doz $5 25 
Bishop’s Pioneer dos $3 75 
Bishop’s American dos $2 75 
Rakes. 

Cast steel Ais ye 
Malleable.............cccsseereerees eocsocosteeed dia 7o@70&s5 
Razors. 

. R. To dis 20 

ostenholme & yy Rs adbeuetbetendl Fl dis re 
li cine A att AI se net 

Rat Killers. 
II Wi onc cscisennsncssssuieontacmnmrenti 8 gross $15 ce 
Scales. 

Hatch, Counter, NO. 171............s008+ B doz $21 ce 
Hatch, S. S.. Mi Rcenscborsanssonnes 8 doz $6 7S@7 Ot 
Chatillon’s Grocers.. 850 
Family Turnbulls..............-csccssees dis go@s0& 10 
Scale ms, List ofjanuary 

12, 1882 dis so&10@so& 1084 





Screw Drivers. 


Stanl R. & L. Co.’s Varnished | 
Handles...........+ s+. is 6s&10 

Stanley R. & L. Co.’s meee Handles. Sis 6o&10 

Sets interchangeables...............8 dos $18 dis 25 


ocean, 


Steel and iron 
tn a eka eee jae 75&10@S0 


Disston’s try square and T B...eGis 45810 
Winterbottom’s try and miter...........dlis ge&r0e 


Tacks, Brads, Etc. 


New List, Oct. 19, 1890. 
American iron carpet tacks all kinds 











dis 77%&10 
Steel carpet tacks all kinds... dis 75&10 
Swedes iron carpet tacks, ali kinds 

dis 75&10 
Bwedes iron tacks.............00rseees a 75&r0 
Swedes iron Upholsterers’ tacks........dis 7 
Tinned Swedes iron tacks............... dis 77 ‘10 
Tinned es iron Uphotetesens’ 

tacks... dis 774%&10 

American iron cut tacks.............. ...dis 77% &10 
Copper tacks............scsscssrersesensreesreees dis 4¢&10 
Copper finishing and trunk nails...... dis so&10 
Cigar box mails........ccecserersereescersseees dis so&r1e 
Finishing mails.........00.....sseccsssesserersees — 60& 10 







“ tinned is 10 
douike pa! clout nails..... dis 72%&10 
Tinned trunk&clout nail 8 10 





Basket mails ......ccoccsessseses 
Chair nails. 
Common and patent brads.. 









FREICHT AND PASSENCER 


ELEVATOR 


L S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 


NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; St. LOUIS, 301 Roe Building 
DETROIT, Hodges Building. 


SEND FOR OATALOGUE. 


RUBBER GOODS 


PACKING, BELTING, HOSE, GASKETS, ETC. 














ie E*wllier Bros.,. 
JEWELL LEATHER BELT, 


and REVERE RUBBER CO. 


148 SUPERIOR STREET, 


CLEVELAND. 










INTRICATE 
WORK 
A SPECIALTY. 


RING PLATE 





_— TOPS 


7 (LEN Be 
Oo. 


— ‘ 
V. 
YA “OPEC i be 


. et SEAMLESS 
STEEL. STEY S(EEL BOXES 
ELEVATOR | K PeANY SIZE 
5 iS UGH “ 


STEEL CATTLE TROUGH 


SUCKETS, 





NEW YORK OFFICE, 72 Beekman St. 


STRONG, CARLISLE & TURNEY, 


193-195 Bank St., - 





Cleveland, Ohio. 


DEALERS IN 


IRON & WOOD-WORKING MACHINERY, 


And Manufacturers’ Supplies of all Kinds. 


@@”Azents for the celebrated 


MUNSON LEATHER BELTINC. 


IRON CLAD PAINT CO. tronciad paintce. 


Factory, 76477 Central Way. Sec. & Treas., No.3 Case Bulld’g, 





And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 

IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

FURNISHED both Dry and 
Ground in Oil, 


USED BY NEARLY ALL 
THE RAILROADS 


AKRON CHEMICAL CO., 


Imperial Car and Me AINTS. Black Asphaltum 


Bridge Paints. Paints. All grades, 
{50 State Street, AKRON, O. 


CLEVELAND, OHIO. 





Trade Mark Patented 














16 








(uP IRON 


‘TRADP ReEvIEw. 








Classified List of Advertisers. 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (}) once a month; 
the double dagger (f) once in three weeks. 





PacE 
Aluminoum— 
*Stan Aluminum Co., Canton, O............... 12 
Automatic Sprinklers— 
*“Neracher Sprinkler Co., Warren, O......... 10 
Bolts and Bolt Machinery— 
Upson Nut Co., Cleveland...............ssecee... 0+ 16 


Bollers and Boiler Attachments— 


Babcock & Wilcox Co., New York.. 
Wm. B. Pollock & Co., Youngstown 






Hazelton Tripod Boiler Co., Chicago . 18 

N. Y. Central Iron Works, Geneva, N 16 

Enterprise Boiler Co., Youngstown, O...... 20 
Blowers— 

W. H. LaFountaine, Cleveland, O.............. 18 
Bicycles— 

M.A. Leiser, Cleveland, O........cccccesseccccccces 22 


Ooaland Coke— 





Cranes and Derricks— 

Wm. Tod & Co., Youngstown, O...... wetowmes OO 
Chain Belting— 

Jeffrey Mfg. Co., Columbus O............-s0000 14 
Carpet Cleaning & Laundry Machines — 

W. H. LaFountaine, Cleveland, O............. 18 
Cordage Machinery— 

Martin Schneble’s Sons, Dayton, O.......... 16 
Civil Engineers and Architects— 





Wh, Ps GROGIOEG, ©. acvccccccscsncsccscosscsserss 16 
Cupolas— 

Victor Colliau, Detroit, Mich...........cc0000.5. 16 
Die Makers. 

Avery Stamping Co., Cleveland 15 


Drilling Machines— 

Universal Radial Drill Co., Cincinnati, O.. 16 
Drop Presses— 

Toledo Tool & Machine Co., Toledo, O...... 18 
Slevators— 

L. 8. Graves & Co., Rochester, N. W.....0000. 15 
Explosives— 

Hercules Powder Co., Cleveland..........0...... 18 
Electrical Manufactures— 


+Cleveland Electrical Mfg. Co., Cleveland — 
Walter Hay Co., Chicago, I11.....cccccscessssseses 17 


Elevator Buckets. 

Avery Stamping Co., Clevelant.......c..0000000. 15 
Emery Wheel Machinery— 

Pk rng Cole, M.E., Columbus, O., or 20 


. 


Engravers and Electrotypers— 
Eclipse Electrotype & Engraving Co., 
Cleveland 
Union Electrotype Foundry, Cleveland.... 14 











Engines (Steam) 
*Chandler & Taylor Co., Indianapolis, Ind. 12 
Wm Tod & Co., Youngstown, O......... ae 
C. H. Presley, Cleveland 16 






E. H. Jones & Co., Cleveland.... 
Buckeye Engine Co., Salem, O. 
*Clough, Witt & Co,, Cleveland. 
Skinner Engine Co., Erie, Pa.. a 
Westinghouse Machine Co., Pittsburgh... 19 








Ball & Wood Co., Elizabeth, N. J............. 19 
Southwarck Foundry & Machine Co., 
Philadelphia, Pa......csscsessccseresssessrereeeeseees 19 
*The Leftel Water Wheel & Engine Co...... _ 
@agines (Gas)— 
Schilelcaer, Scnumm & Co., Philadelphia, 
a. and Chicago, ihcccacesseses jceniaisinahenongeans 19 
Van Dusen Gas Engine Co., Cincinnati, 
oO 17 
Engines (Oil) 
C. H. Presley, Cleveland, O......0..-ceseseerses 16 
Engineers’ Specialties— 


Sensible Packing Co., Chicago, Ill ....css00. II 
Engineers and Contractors— 








E. H. Jones & Co., Cleveland.............ssscsse 18 
Bjectors— 
James Jenks, Detroit, Mich 16 
Files, Makers of— 
olds Bros., Columbus, O..........6. ss... 20 
A. & H. Gough, Cleveland 20 
Parkin & Bosworth Co., Cleveland............ 20 


Forges— 

Cleveland City Forge & Iron Co., Cleveland 20 
Foundries— 

Thos. D. West. Foundry Co.. Cleveland..... 14 


Canton Iron Foundry Co., Canton, O........ 14 
Furnace Feeders— 

Brightman Stoker Co., Cleveland............. 19 
Galvanizers. 

Avery Stamping Co., Clevelan1................. 15 

“AH, H. Hodell, Cleveland............000 deasponcese — 


Gear Cutters— 
Palmer, Cunningham & Co.,Philadelphia, 
Pa. 











14 
Grapples, Excavators and Dredges— 
Jas. H. Lancaster, New York.................. - 17 
Grey Iroa Castings — 
The Ohio Pulley Co., Warren, O............... 20 
Heating and Ventilating Apparatus— 
W. H. LaFountaine, Cleveland, O............. 18 
Hangers— 
W. H. LaFountaine, Cleveland, O............ 18 
Heaters and Purifiers— 
Stilwell & Bierce Manufacturing Co., 
Deyton, oocese 20 
Laidlaw & Dunn Co., Cincinnati, O. 18 
™%, H. Jones & Co., Cleveland.............. tg 


“Warren Webster & Co., Philadelphia, Pa 29 
*Exhaust Steam Purifying Co New York. — 


iron Ore, Bar and Pig Iron— 
Dalliba, Corrigan & Co., Cleveland........... 13 


Oglebay, Norton & Co., Cleveland........... oe 
. H. Outhwaite & Co., Cleveland...... ......... 13 
ondit-Fuller Co., Cleveland, O............000++ 13 

WB. Cy Brome, Cleveland scrcssccapecess soncqeccesecccenes 13 


Cleveland Iron Mining Co., Cleveland...... 13 





Iron and Steel Roofing— 


Sykes Iron & Steel Roofing Co., Niles, O... 19 
Cambridge Iron Roofing Co., Cambridge, 
Wisse coatins I 

Garry Iron Roofing Co., Cleveland ............ ~ 
Thompson Manufacturing Co.,Cleveland, 19 
“Berger Mfg. Co., Canton, O..............s0000 _ 
Eberts Bros., Detroit, Mich 20 
Kanneberg Roofing Co., Canton, O........... 19 
*The Long Steel andIron Roofing and 














Corrugating Co., Indinapolis................. _ 
J. H. Eller & Co., Canton, O.............. ‘ie 
W. J. Burton & Co., Detroit, Mich............. 14 
Holton Iron Roofing Co , New Lisbon, O... 19 
Canton Steel Roofing Co., Canton, O........ 13 
Injectors— 
Penberthv Injector Co.. Detroit, Mich...... 20 


*Garfield Injector Co., Wadsworth, O........ — 
Lathes— 

H.L Shepard, Cincinnati, O............cscccsses 16 
Lathe Dogs— 

Palmer, Cunningham & Co., Philadelphia 14 
Mining Machinery— 

Wetoter, camp & Lane Machine Co., 





Machine Shops— 
ee, Camp, & Lane Machine Co., 





Machinists’ Tools and Supplies— 


Parkin & Bosworth, Co., Cleveland...... 16 &20 
Garvin Machine Co., New York........ ccessene £2 
C. H. Presley, Cleveland, O.... ..ccscssosoeoee 16 


Metal Ceilings— 

Fred F. Bischoff. Chicago, Ill................+++ 16 
Metal Wheels— 

tArzcold Metal Wheel Co., New London, O. — 
Ore Separators— 

H. E. Collins & Co., Pittsburgh, Pa......... 13 


Patents— 

*Munn & Co., New Kork............cccscessesseees — 
Pumps (Steam)— 

Laidlaw & Dunn Co., Cincinnati, O.......... 18 

E. H. Jones & Co., Cleveland...........csssseeees 18 

PGMS C0. RIO, Din. cccocencesessccensstnscceeses 17 
Printing Inks— 

Ault & Wiborg, Cincinnati, 0O.................. 18 
Paint— 

Iron Clad Paint Co., Cleveland, O.........0000. I5 

Akron Chemical Co., Akron, O........... eocccces 15 
Perforated Sheet Metal— 


Harrington & King Perforating Co., 
Chicago, Ill 

Aitchison Perforated Metal Co., Chicago. 12 
Pulleys— 

Ohio Pulley & Machine Co., Warren, O.... 20 
Pipe Cutting & Threading Machines— 

*Wells Machine Works, Fostoria, O.......... 12 
Packing— 

Sensible Packing Co., Chicago, I11...... saci II 
Pipe and Boiler Coverings— 

American Heat Insulating Co.,Pittsburgh 20 
Railroads— 

Time Tables, Etc 17 
Railway Supplies— 

Cleveland City Forge & Iron Co., Cleve- 








20 





Bock Breakers and Ore Crushers— 
Jas. H. Lancaster, New York............sessssee 17 


Rubber Goods— 





Fuller Bros., Cleveland 15 

Boston Belting Co., Boston, Mass.... . 
Sm WS 

Peter Gerlach & Co., Cleveland.........0....... 13 
Shafting— 


*Brightman Machine Co,, Cleveland......... — 


Steam Boiler lnspectors— 
Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Conn 16 
Steel Stamps and Stencils— 
. H, Fleharty & Co., Cleveland.................. 16 
. &. Sackman, Cleveland, O............... ati 14 
Jas. Murdock Jr., Cincinnati, O................. 16 
Sheet Iron— 
Cleveland Rolling Mill Co., Cleveland....13, 16 
Cambridge Iron & Steel Co.,Cambridge,O 13 
Steel Castings— 
Chester Steel Casting Co., Philadelphia, " 
I 








Steel Rails, Blooms and Billets— 

Cleveland Rolling Mill Co., Cleveland....13, 16 
Sheet Steel— 

Cambridge Iron & Steel Co.,Cambridge, O 13 
Stampers of Sheet Metal— 

Avery Stamping Co., Cleveland.................. 15 
Stokers— 

Brightman Stoker Co., Cleveland............. 19 
Shears — 

tAmos Gargrave, Yorkville I1l................. — 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland........... sieaee 15 
Twist Drills— 

Cleveland Twist Drill Co.. Cleveland......... 20 

Graham Twist Drill Co., Detroit, Mich..... 20 
Turnbuckles— 


Cleveland City Forge & Iron Co., Cleve- 
land Ee | 





Water Gas Furnaces— 


W. 8S. Hutchinson, Chicago, I1l........... sundaes 20 
Window Blinds— 

Hartman & Durstine, Wooster, O............. 13 
Wire Goods— 

*F. Powell & Co., Toledo, O........ enebesenssensees — 


Wire Machinery— 

John Adt & Sou, New Haven, Conn.......... 16 
Wood-Working Machinery— 

Indiana Machine Work, Ft. Wayne, Ind 





one 12 
Geo. Place, New York, N. Y..........ssceseeeeeees 19 
Strong, Cerlisle and Turney, Cleveland... 15 
Frank & Co., Buffalo, N. Y..............0.ssssse0 It 
The Egan Co., Cincinnati, O..............sesec008 12 
Well Sinking Machinery— 
American Well Works, Aurora, IIl.......... 16 
Washers— 
Milton Mfg. Co., Milton, Pa........ shakianiinabh 12 








VICTOR COLLIAU, 


Sole Manufacturer of the 
Improved Patent 


HOT BLAST 


COLLIAU CUPOLA 


ADDRESS: 
287 Jefferson Ave., 
DETROIT - MICH. 


ae nuns i - 
Shipman Automatic 
Steam Engine; petro 
leum kerosene or 
natural gas fuel. Au- 
tomatic in fuel and 
water supply. Sta- 
tionary and marine. 
I, 2, 4,6 and 8 horse- 
power single; 8, 12 
16 and 22 horse 

wer compound 

© engineer. Send 
for catalogue. Mention /ron Trade Review. 
C. H. PRESLEY, manufacturers’ supplies, 
— _ machinery, 24 So. Water St., Cleve- 
and, O. 















The Dunnning Boiler. 
OLDEST AND BEST FOR 
STEAM and HOT§ 
WATER HEATING. 
Over 16,000 in use, 
Also Steam Engines 
and Boilers of all 
kinds and Machinery 
generally. Manufact- 
ured at the 
N.Y. CENTRAL 
IRON WORKS. 
80 EXCHANGE ST., 
GENEVA, N. Y. 


NEW $60 


SCREW CUTTING 








SHEPARD’S 





w 

« > 

a Foot Lathe 

3 Foot & Power Lathes, 

<a Drill Presses, Scroll- 

S Saw Attachm’ts, Man- 

w drels, Chucks, t 

r=¥ Drills, Dogs, Cali 

5 etc. Lathes on trial. 
a r ‘Lathes on payment 


fend for catalogue of Outfits for Amateurs or 
Artisans. Address H L. SHEPARD, Agt., 
124 East Second St., Cincinnati, O. 


ENGINES. 


From 2 to 8 horse-power, Vertical 
Portable Engines. 

Shafting and Hangers always in stock. 

Cordage Machinery of every descrip- 
tion made by 


MARTIN SCHNEBLE’S SONS, 
437 E. First St., DAYTON, VU. 
Correspondence solicited. 











J. M. ALLEN, President. 
WM. B. FRANKLIN, V:ce-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 





A. S. FERRY, Gen’l Agt., 208 Superior Street, 
Cleveland, O. 

Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 

J. E. WOLCOTT Special Agent, 208 Superior 
St., Cleveland, O. 

L. C. BURWELL, Special Agent, 81 4th Ave., 
Pittsburgh, Pa. 





CLEVELAND BUSINESS DIRECTORY. 


F. FELKEL, 


CIVIL ENGINEER AND ARCHITECT, 
165 ST. CLAIR ST., CLEVELAND, 0. 
IRON BUILDINGS, LARGE SPAN ROOFS. 


PLANS for Manufacturing Plants, Ware- 
houses andother Heavy Structures a 
SPECIALTY. 


Bolt and Nut Works. 
HE UPSON NUT CO, Manufacturers of 


Nuts, Washers, Carriage, Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 

















Hardware and Iron. 


LEVELAND ROLLING MILL CO., manu- 
facturers of Steel and Iron Wire and Steel 


= 





re. 








Machinists’ Supplies. 
REIN & BOSWORTH, 9 and 11 So. Watei 


St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 


Steel Stamps and Stencils. 


EHARTY, J. H. & CO., Rubber Stamps, 
Seals, Stencils,Automatic Check Punches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


WV SSstEn. Camp ae LANE MACHINE Co., 
‘ Founders and Machinists, 12 Main st. 
































Bischoff Metal Ceilings, 


(PATENTED.) 





and write for catalogue, 





plication. 





24 W. Lake St, 
CHICAGO, - 


LIGHTNING WELL-SINKING 


MACHINERY MANUFACTURERS. 

Hyrdaulic, Jetting, Revolving, Artesian, 
Diamond Prospecting Tools, Engines, Boilers, 
Wind Mills, Pumps. Eneyeclopedia, 1,006 
engravings, Earth’s Strata, Determb 
nation quality water; mailed,25c 

The American Well Works, 
Aurora, Ill, 

11 & 13 8. Canal 
St., Chicago, L 


5 | Dallas, Texas. 


JAS, MURDOCK, JR; 


Manufacturer of 


4 STEEL STAMPS, 
NAME PLATES, 


MBeTiIiMEs 


& TOOL ROOM 


SEE okE Ss. 
§2 Longworth St, Cincinnati, 0. 


UNIVERSAL RADIAL 
RADIAL DRILLING MACHINE 













AURORA. 


n\’ 
ry \ 
NAN 


Genera] Office 









Works and 





woo? 





— THREE DESIGNS. SIX SIZES 


EMBODY ALL DESIRABLE FEATURES 


 PRICES$450.°& UPWARD 
UNIVERSAL RADIAL DRILL CO 


NCINNAT 





It will pay to investigate 
Estimates submitted on ap- 


Fred. F. Bischoff & Co, 


ILL. 





S. T. W. Ejector. 


CHARCE 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 


The cheapest made. Send for 









JAMES JENKS, 


Detroit, Mich. 


JOHN ADT & SON, 


NEW HAVEN, CONN. 


Builders of 
for Hardware Man- 
ufacture. 


AUTOMATIC 





Cutting Machines, 
BUTT MILLING MACHINERY, 
Butt Drilling Machinery, 


Elastic Rotary-Blow Riveting Machine. 


Foot Presses, 
Sprue Cutters, Etc. 





Machinery 


Wire Straightening and 


Riveting Machines, 
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The “ Lancaster” Rock Breaker and Ore Crusher 


The Strongest, Simplest, Cheapest and the Most Perfect Crusher Made. 





AD 
IZ) 








Instantly adjustable to yield any desired uniform grades of product. 
Half the power only required and is less liable to breakage, and less in 
first cost and also in subsequent wear and tear, and less weight than any 


rival’s breaker. 


For crushing rock for macadamizing and concreting pur- 


poses, and also for reducing ores, these breakers are specially efficient. 
The “ Lancaster” Crushers are also made in “Sections” for easy trans- 


pore in mountainous regions. 
a 


May be mounted on wheels, worked by 


nd, horse gear and steam or other power, and also fitted with Rota 


Screens, Elevators and Conveyors. 


Correspondence and trial tests solicited. 





THE “LANCASTER ” 


Will automatically dig, raise and discharge mud, clay, gravel, sand, hard pan 


ores, rock phosphates and fire-clay from their beds and 
banks, and also load and unload vessels or barges with 
sand, coal, ores, grain and other materials. 
ples are made of best forged steel, with four penetrating 
scoops, operated solely by compound leverage, thus dis- 
pensing with the inside sheaves, drums, catches, gears, 
chains and friction, found in all rival buckets. They 
may be worked by the “ Lancaster” hand or horse-power, 
hoisters, or by any maker’s double drum hoisting engines. 
Send for our new illustrated price list, agency terms 
and testimonials, and make appointment to seeour Rock 
Breakers, Grapples, Hand, Horse and Steam Power 
rE. Comparison of our prices, capacities 


Hoisters at wor 
and merits with all 
Hoisters, etc., earnestly solicited. 


val Grapples, Rock Breakers, 


These Grap- 





Self-Penetrating Grapple, Excavator & Dredger. 





Correspondence solicited. Manufactured and sold by the patentee. 





THE ‘CONLEY-LANCASTER” DIRECT STEEL PROCESS. 





JAMES H. LANCASTER. (P. O. BOX 3139) 169 AND 172 BROADWAY. NEW YORK, U. S. A. 





GASOLINE ENGINED 


SMALL, BUT HUSTLERS. 

A 6x7 inch Engine, weight 800 Ibs., 
runs 100 feet of shafting and ma- 
chinery for twenty machinists on 6 
gallons of gasoline, costing only 
60 cents perday. Write for par- 
ticulars. Mention this paper. 
Van Duzen Gas & Gasoline Engine Co. 
CINCINNATI. OHIO 
















Keep a Record of Your Insurance 


By ordering one of our Improved 


Expiration Registers. 


Blanks for all the essential points of each 
policy. 


ONLY 50 CENTS (Postage paid). 


Will last for years. Sample leaves sent on 


application. Address 


The Cleveland Printing & Publishing Co., 


27, 29 and 31 Vincent Street, 


CLEVELAND, 0. 


Wheeling & Lake Rrie Railway. 


THE NEW THROUCH LINE 
BETWEEN 


TOLEDO 


—aND— 
Steubenville, Pittsburgh, Marietta. 


THROUGH COACHES 
BETWEEN 


Toledo & Marietta. 
Through Sleepers Between 
PITTSBURCH AND CHICACO. 
AND DAY COACHES BETWEEN 
Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, venna, Leavitts- 
burg, Warren, Niles, Girard, 


Youngstown, New Castile 
and Allegheny. 


The Only Line running through 


“ BEAUTIFUL ZOAR.” 


A. G. Brarr, 
Traffic Manager. 





Tas. M. HALt, 
Gen’! Pass. Agent. 





we \MA Ke 
~% ANY THING 4” 


ma 


CERIGALS #P 


SEND DRAW\NGXEOR ESTIMATE TO 
18 &20 W.RANDQLPH SE.CHICAGO. 
MFG. WALTER HAY..¢ 








TRAVELERS’ RECISTER. 


Standard Time. 
Erle Rallway. 
Depot, South Water Street and Viaduct. 
N. Y. & Pitts. Exprese. ts 38 “e~ *8 - 
me - . Express....... am 25am 
Fast N. Y.'& Pitts. Express*io 55 a m 


oopm 
eng Seems eccenceee qoam 
Pittsburgh Expresg.........0. 25pm 

oungst Local.........000. am 

ahon’g div. & Pitts Local *%119098am 
Mahoning Val. Accom........ 4 30pm 
Pittsburgh Express............ I120pm Illiopm 
New York Express............. COD BR cpcccorccceces 

*Daily. +{Daily,except Sunday. {Daily ex- 


eept Monday. 


Cleveland & Canton Rallroad. 
(Standard Gauge.) 
Depart for— 


Zanesville and Coshocton—6:50 &. M., §:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 &. m.., 3:08 p. m., *5:45 Pp. m. 6:20 p. m. 
Bedford—6:50 a. m., 11:10 a. m., 1:30 p. m., 3:00 
P. m., 4:40 p. m., 45:45 Pp. m., 6:20 p. mM. 10:35 p. 


Newburgh—6:15 &. m., 6:50 &. M., II:10 @. M., 1.30 
P. M1., 3:00 Pp. m., 4:40 P. M., *5:45 P. M., 6:20 p. 
m., 10:35 p. m. 

Arrive from— 


Zanesville and Coshocton —10:30 a. m.,6:30 p m. 
Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 a. m., 10:30. m., 2:35 p. m., 6:30 p.m. 
Bedford—6:oo a. m., *8:10 &.m., 10:30,8.M., 1:05 p. 
M., 2:35 p. M., 4:15 Pp. M., 6:30 p.m., 7:10 p.m. 
Newburg’ —6:00 &. M., 7:15 @&. m., *8:10 a. m., 
10:308. M., I.05 p. M., 2:35 P. M., 4:15 Pp. M., 
6:30 p. M., 7:10 p. m. 
Trains marked * run daily. 
Valley Raltway. 
For AKRON, CANTON AND MARIBTTA. 
Depot oot South Water Street. 
Depart. Arrive. 
Valley Junction Mail.........*%7 25am ‘“64opm 
Marietta Express............... firisam {235pm 
Balto. & Wash. ee ta oopm *io 25a m 
Cleve. and Canton ress pm f8isam 
*Daily. tDaily, except Sunday. 
J. T. JOHNSON, e J. B. CAVEN, 
Gen. Supt. 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 


Depart. | Arrive. 
745am| ds25am 








For Pittsburgh, Balti- 


more, Washington, Phil- I1I§spm| 1250pm 
adelphia and New York.) dir 1opm| 635pm 
745a8m| 1250pm 

Wheeling and Bellaire. Iispm| 635pm 
PZT LO DBI -cccosessoscccce 

Alliance Accomi............. | 325pm| 1010am 
Ravenna Accom............. 500pm| 825am 





d Daily. * Except Saturday. Other trains 
except Sunday. 


From Cleveland Union Station. 


MtVernonsPan Handle Route 


Cleveland & Pittsburgh R. R. 


For Cuyaho Falls, } Depart. 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Vernon, Columbus, Xe- 
nia, Dayton, Cincinna- 
ti, Louisville, Indiana 
olis, St. Louis, and all 
ints in the South and 











Arrive. 


| _8coam/d 7 coam 
d800pm|) 5s40pm 


uthwest. J 

For Cuyahoga Falls, 
Akron, Orrville, Mill- } 
ersburg, Gambier, Mt. 
Vernon and Columbus. 
For Cuyahoga aed 





11s pm] 1250pm 


Akron, Orrville, Chica- 
go, and all points in the 
West and Northwest. 


800am 
325 pm 


54° pm 
Io loam 








d Daily. Other trains except Sunday. 
Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati. City 


ticket office, Weddell House corner. 








FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fert Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louls. 

13 mes sHorrer seTwEEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 

OQ mies shorter ano quicker DD 
BY THREE HOURS, BETWEEN 


Leuisville and | Fort Wayne. 


ASE FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents ofconnecting lines, 
East, West, North and South. 


GEO. W. SAUL W. H. FISHER, 
Gen’! Supt. Gen’l Pass. & Tk. Agt. 


FORT WAYNE, IND. 





— THE — 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 
Washington, D. O., Charleston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Oulckest Time. 


Best Accommodations. 





PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line,” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Throvgh Trains Daily 5 
FAST TIME. NO DELAYS. 


picturesque and varied, 

leys green, ’mong mountains ser- 
me favorite route I ween, (ri 

. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


E. HoL_Broox CLaRrx, 
Gen’l Supt., G. P. & T. A. 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily a Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 











“ For scene 
Through 

The 
The 








Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


Jno. J. ARCHER, 


J. Roprxson, Receiver, 
Gen’! Pass. Agt 


Columbus, O. 





Tickets sold and ba checked thro 
to destination. “Reliable information and bet 
ra rnis a 

Popular C. M. ro ee 
A.T. WIKoFPF, 


W. K. Ricnarps 
Pres. and Gen. Mgr. @. P. & T. A. 





THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—To— 


New York, Boston 
and the East. 


The shortest and 
quickest Route to Pitts. 
burgh, Washington and 
—_ more & the South: 
east. 


New Central Depot So. Water St. and Viaduct 








No. 62, Accommodation...............se000+ 605am 
No. 72, New York & Pitts. Express....* 8 10a m 


No. 70, Pittsburgh Accomi.................. *I1 25am 
No. 64, New York & Pitts. Limited...* 250 pm 
No. 66, Mantua Accommo * 

No. 74, Youngst’n Ex 

No. 68, New York & Pitts. Ex.. 








Arrive. 
No. 61,N. ¥. & Pittsburgh Express...¢ 5 15a m 
No. 71, Youngstown Accom —*715am 
No. 65, New York & Pitts. Lim...........% 955 
No. 67, Pittsburgh Accom........ ood 
No. 73, Leavittsburgh Local............0+0« 
No. 63, New York & Pitts. Ex 








Baggage checked through to all points Kast. 
Through tickets and information rdin 
the route can be obtained at office, 141 oa ns 

street, and at Depot N. Y.,P.&0O. Ra 
South Water street and Viaduct, Cleveland. 

A. M. TuckgEr, Gen. Supt., Cleveland, O. 

W. C, RINEARSON, Gen. Pass. Ag’t, New York. 
G. E. Fouts, C,P. & T.{A., Cleveland. 





eLiPSe* 


LECT ROTYPE 


Beek NCRAVING CO. 
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Address: 





THE HAZELTON TRIPOD BOILER 


Furnishes more steam with less fuel, and generates steam more rapidly, 
than any other boiler in use. 


Gieveland Rererences: 


J. W. BRITTON, ry 
WOODS, JENKS & CC.., 

W. S. TYLER WIRE WORKS CO., 

CLEVELAND FORGE & IRON CO., 

BISHOP & BABCOCK CO., 

CLEVELAND SAW MILL & LUMBER CO. 
CHERRY VALLEY IRON WORKS, Leetonia, O. 


THE HAZELTON TRIPOD BOILER CO., 


CHAS. HALLETT, AG’T, The Hollenden, Cleveland, Ohio. 
WHO ALSO OFFER THE HAZELTON PURIFIER & HEATER. 


170 TWENTY-SECOND ST., CHICAGO, ILL’ 





WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON SRGIes . 
The Hamilton Blast Furnace Engine. 





Hydraulic Cranes and Accumulators. 
@@ Heavy special machinery generally. Send for illustrated catalogue.; 





im. dee JOIN & COC.., 


ENCINEERS «> CONTRACTORS, 


a23~225 River St., CLEVELAND,“O. 


Steam Plants Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWERS, COILS, ETC., 


FOR HOT BLAST HEATING, 





THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 


Special Machinery 
DESIGNED AND BUIL TO ORDER, 


Dies for all kinds of sheet metal goods, leather, paper, etc. In- 
ventors’ models and specialties. Send for circulars and prices. 


St. Clair and Washineton Streets. 
TOLEDO, Oo 





Mention this paper. 


PRESSES, DROP PRESSES, DIES, 





Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & co.,{ Philadelphia. 


Chicago. 
Horizontal OTTO Gas Engines. 
Vertical OTTO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Pumps. 
Combined OTTO Gas Engine Dynamos. 


S'ZFS: 1,2, 4,7. 10,15. 25 AND 50 HORSE-POWER. 











wa. EX. laa F*ountaine, 


¢ MANUFACTURER OF 


"VENTILATING FANS AND BLOWERS, HANGERS, 


4 Carpet eng: and Laundry Machinery and other 
Special Machinery. 





THE DEMING CO., 


SALEM, OHIO. 


Pumps, 


For HAND AND POWER. 
Adapted for BOILER FEEDING, FIRE 
PURPOSES, etc.; also ARTESIAN WELL 
CYLINDERS and WorRKING HEaps for 
FACTORIES, MILs and FURNACES. 


Mention this paper. 





Send for illustrated circular and price list. 





SS Maton Nc-ROLER- WORKS. 
gUSSES, BLAST Fugnaces | 
ROLLING MILL Work. 


S 
ee nee woe 


“WM aD we FeO WuONGS TOWN. 0: 








FROM 1-4 TO 15,000 LBS. WEICHT. 
True <o pattern, sound, solid, free from blow-holes and 
of unequaled strength. 
Stronger and more durable than iron forgings in any 
position, or for any service whatever. 
60, —- CRANK SHAFTS and 50,000 GEAR WHEELS of 


r L his steel now running prove vhis. 
icawiaade. Rockers, pre dn Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 
Send for circulars and prices to 
Ghester Steel Castings Co., 
CHESTER. "PA. }407 LIBRARY ST. "PHIADELPHIA, PA. 


PALS EASY GE DUNN y Oa 








DUPLEX 
Steam PumP- 








CF PUMPS OF EVERY é 
ke GEESE CIN GINNAT OL ‘ow “SNE ECR 








Stump before a blast. | eS after a blast. 


F STRONGEST and SAFEST EXPLOSIV: 


HRmnowrn to the Arts. 


=. VG POWDER, FUSE, CAPS. 





= : Electric Mining ‘Goods 
xaumonims. AND ALL TOOLS FOR STUMP BLASTING, 
THE GREAT STUMP SND ROCK FOR SALE BY THE 
A NNIHILATOR. HERCULES POWDER COMPANY 


40 Prospect Street, Cleveland, Ghia, 
io W. WTI LARD, Managere{ 









































CHT. 


holes and 
igs in any 
IEELS of 
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OFFICE, 15 CORTLANDT ST., NEW YORK CITY. WORKS, ELIZABETH, N. J. 


THE BALL & WOOD CO., 


BUILDERS OF 


Ball Automatic Cut-Off Engines. 


Simple, Compound, Vertical and Horizontal. 


This Company has purchased of Mr. Frank H. Ball, formerly of Erie, Pa., his 
engine governing, and other devices, and is engaged in building and equipping new 
and modern shops near New York; it will be prepared, on June Ist, to take orders for 
Ball Engines, built under Mr. Ball’s personal supervision and with his latest improve- 
ments. 

After May 6th, the business, firm name and good will of Chas. R. Vincent & Co., 
who for the past three years have had the agency of Ball Engines in the East, will be 
acquired by The Ball & Wood Company. Mr. Vincent will become its Secretary, and 
Mr. Smith have charge of its interests at Cincinnati, O, 


Frank H. Ball, V. Pres’t and Gen’i Manager. Thomas C. Wood, President 





- WMA CHIN ERY. = 


Iron and Wood 
Working Machinery 
of every description ; 
Corliss Engines and 
Boilers ; Shafting, Pul- 
leys and Hangers. 

Agent for Bement 
Miles & Co.. Philadel- 
phia, and Eastern 
Agent for J. A. Fay 
& Co. 


GEO. PLACE, 


ESTABLISHED 1855 
120 BROADWAY,N.Y. 




































A FEW POINTS 


That seem to have won public favor may be briefly stated, as follows: 


ist. The complete avoidance of the effects of lost motion on all reciprocating 
parts, by the self-compensation of the Single-acting principle. 

2d. A high enough initial speed to admit of the Engine transmitting its 
ENTIRE POWER through direct-connection to the work to be done, 
rather than to waste a large percentage of it (and the fuel consumed) in 
propelling devices whose sole object is the production of requisite speeds. 

3d. A complete automatic lubrication of every part, so as to provide against 
the frailties and weaknesses of human nature. 

4th. An automatic governor so lubricated constantly that the standard RATE 
of speed is maintained on EACH and EVERY stroke of the Engine, 
instead of maintaining an AVERAGE rate of speed. 

Sth. Through our high speeds (forbidden in Double-acting Engines) less 
weight per horse-power, less loss through internal condensation, less 
space occupied, less foundation, and less cost to the buyer. 

6th. The ability to procure repairs immediately, at any time, from a complete 
stock always carried at Pittsburgh, instead of having to await their 
manufacture after a break has occurred. 

7th. A minimum cost for repairs, these parts being made in large quantities 
and carried in stock. The total cost of repairs on all outstanding West- 
inghouse Engines during the year 1887 was less than one-and-six-tenths 
(1;4%) per centum of the cost of such Engines to the owners. 

8th. The ability of these Engines to be utilized in subdividing power. 








THE WESTINGHOUSE MACHINE COMPANY. 
w© PITTSBURGH. PENNA.U.S.oF A. © 












TY OVER 4500 IN 1N USE. 


s_ssoalzaeias AUTOMATIC, STATIONARY & PORTABLE 


S ENGINES # BOILERS 


SEND FOR CATALOGUE. 





‘Se 





Southwark Foundry and Machine Co,, 


PHILADELPHIA - : PENNA. 

Boilers, Blowing & 

Tanks, Reversing 
Steam Engines, 
Hammers, Centrifugal 
Heavy Pumps, 
Castings, Steam 

Pumps. 





Sole Makers of 


PORTER-ALLEN AUTOMATIC ENCINE. 


High Economy. Durability. Close Regulation. 








GARRY IRON AND STEEL ROOFING COMPANY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 


MANUFACTURERS OF ALL KINDS OF 


fron_and Steel Roofing, Crimped and Corrugated 
Siding, Iron and Steel Tile or Shingle, Fire- 
Proof Doors and Shutters. tron 
Ore Paint and Cement. 


Iron Frames for Roofs and Buildings. 
No. 152 MERWIN S8T., CLEVELAND, O. 
@WSend for circular and price list No. A 


CORRUGATED IRON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON M’F’G CO., Cleveland, 0. 
THE KANNEBERC ROOFINC CO., Canton, O. 


The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF THE 


m Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 
Made of STRICTLY GENUINE STEEL, 


CORRUGATED IRON (four sizes of corrugations), and Crimped 
Edge Iron Roofing and Siding, Beaded Iron Sidin ~ f= Ceiling, 
Water Proof Building Paper, Dry and Ready Mixed Paints, Etc 
Write for Catalogues, Price Lists and Samples. 


JOLTON [RON ROOFINGZ 
| ROOFING CEILING &c. 


SIDING, NEM iss cco 


AGENTS WANTED EVERYWHERE 
» 


CAMBRIDCE ROOFINC CO., Cambridge, O.. 


Manufacturers of 
Plain, Rolled, Crimped 


Rage, Corrugated and Bead 
= oofing, Siding and Ceil 
ng. 

PURE STEEL A SPECIALTY 


@@ Send for Descriptive 
Catalogue. 


J. oe. ELLER & GO... 


-—MANUFACTURERS OF— 


£ Steel Roofing, 


Corrugated Iron, 

















O: 























rimped Edge Roofing and Siding, Beaded Siding and 
Ceiling, Patent Slip Joint EAVE TROUGHS, etc. 


WRITE US FOR PRICES, 


Agents Wanted. Address OFFICE NO. 223, CANTON, 0 









All my fron 
and Steel is re 
rolled and box 
annealed, well 
pa inte d on 





SYKES’ 


IMPROVED 
est Roof in 
the World. 
Suitable for al 
classes of 
buildings. 
Easy put on. ot , Oi 
SYRBwS TRO mw dc sTmEx, ROOYWFiIN Ge Coo., 


nd for Circular and Price List, NILES, o., and CHICAGO, ILL. 


and mention this paper. 





















a ‘THe Iron Trapp Review. 








STILWELL’S PATENT LIVE STEAM-FEED WATER PURIFIER. 


(HORIZONTAL STYLE.) 





Removes all Impurities. Entirely Prevents Seale in SteamBoilers. 
CATALOGUE ON PPLICATION. 


STILWELL & BIERCE MANUFACTURING CO. 


DAYTON. OHIO. 


NEW TARGIE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 2,600. 













25 to 1,000 H. P. 


These engines are the combined result or 
long experience with automatic cut-off reg- 
ulation, and most careful revision of all de- 
® tails. They are designed and constructed 
for heavy and ccntinuous duty at medium 
or high rotative speeds. Highest attainable 
«3 Economy in Steam Consumption and Supe- 

Yrior regulation guaranteed. Self-contained 
=—— Automatic Cut-off Engines 12 to 200 H. P. for 
driving Dynamo Machines a Specialty. Illus- 
——— rated Circulars, with various data as to 
practical Steam Engine Construction and 


BUCKEYE ENCINE CO., Salem, O. 


SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt St., N. Y. 
W. N. ROBINSON, 154 Washington St., Chicago, Ill. ROBINSON & CARY CO., St. Paul, Minn, 


Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS. 


A Perfect Smoke Burner. 


Address 


performance, free by mail. 

















W. S. HUTOHINSON. 6 Washineton-:st., Chicago. 





OLuD 
1874. 





sa ron cauonne. Cop, Lake & Kirtland Sts, Cleveland, WRITE FOR DISCODATS, 


CLEVELAND TWIST DRILL CO., 


RBLIABL®D 
1s9!. 


GREY IRON 


CASTINGS. 


Write for estimates. 


THE OHIO PULLEY & MACHINE CO., 


WARREN, O 
Wood Split Pulleys—Iron Arms. 








Khe Eart or Detroit 
Emery Corundum Wheels and Machinery. 
writeto J. WENDELL COLBR, M. B., 
District Manager, Box 152, Chicago, Il., or Box 84, Columbus, O. 
a@N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRIND- 


Ek and hee DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 








Penberthy Automatic Injector. 


If you want an injector that is simple and reliable, 


Use the Penberthy. 


ou want an injector that is automatic and will restart, 
it irom any cause the feed should be broken, 


Use the Penberthy. 


If you want an injector that works on 20 to 150 pounds 
steam pressure, 


Use the Penberthy. 


If you want an injector that you have only to turn the 
steam on ant off, in stoppi "ben berth 
y= 


Use the Penbert 
If you want an injector to lift 20 feet or work from a head, 


Use the Penberth 


ys 
PENBERTHY INJECTOR CO., lI7 7th St., Detroit, Mich. 


Cc. H. PRESLEY, Agent, Cleveland, O. 








WE ALSO HAVE LATHES. 


Our present stock of Engine Lathes comprise the following well-known makes, 


The Gray, Reed, Flather & Co., Fay & Scott, Porter, Lane Tool Co., Nicholson & Waterman, 
Also the Garvin and American Tool Co.’s Brass Working Lathes. 


THE PARKIN & BOSWORTH CO., 


9-11 S. Water St,, CLEVELAND, 0. 





PRESSED WROUGHT IRON OPEN TURN BUCKLES. 





The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- 
facture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO.. CLEVELAND, Ounio. 





REYNOLDS BROS., 


- MANUFACTURERS OF 


Hand Cut Files 


AND RASPS. 


We solicit the commerciad 
trade only. 


133 & 135 N. Water St. 


COLUMBDS, OHIO. 


Old Files Recut and 
wares Superior to 
any Machine Cut and | . 
Lead Tempered in the CLEVELAND ,O 


market. Send for price c. GOUGH Manager. 
list. Mention this paper. 


INDUSTRY FILE WORKS, 
A. & H. Gough, Props., 


Manufacturers of 
Files? Rasps, 
Equal to the Best English 


OLD FILES RE-CUT. 


All Kinds of Job Grinding. 


O7FICR & Worxs, 
48 COLUMBUS ST,, 











Awarded the CRAND PRIZE at the Paris Exhibition. 
fsa FORTS BK a 











CRAHAM TWIST DRILL CO,, Detroit, Mich., 


Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS 
and CHUCKS, Endorsed by progressive mechanics everywhere. Send for Catalogue. 








WEBSTER’S “VACUUM” EXHAUST STEAM ECONOMIZER, 
Feed-Water Heater and Purifier 


Is the most perfect device known for HEATING and PURIFYING the FEED-WATER for steam 
boilers, preventing scale, and for HEATING BUILDINGS of any description, WITHOUT BACK 
PRESSURE on engines, returning CONDENSATION to the BOILER IN THE ONE APPARA- 
TUS. Readily cleaned without stopping machinery. All parts accessible. 

FURNISHED ON TRIAL FOR ACCEPTANCE, 

Before you decide upon the adoption of any Feed-Water Heater and Purifier, or any device 
for assisting the circulation of steam for heating purposes, (after receiving full information of 
every device in the market) we would be pleased to call upon you pers sonally (at our expense) 
and explain, with convincing proofs, the superiority of Webster's ‘‘ Vacuum” Exhaust Steam 
Economizer over all pressure, coil, tubular or open heaters. Send for New Catalogue. 


WARREN WEBSTER & CO., Prop’rs; 491 N. Third St.; Phila. 
74 Cortlandt St., New York. 159 La Salle St. Chicago, Ill. 


Enterprise Boiler Company, 


BOILERS, AND TANKS, SHEET IRON AND PLATE WORK 


Of all Descriptions. 








YOUNGSTOWN, 
OHIO. 





de> [lou pus pedmys5 pA 
‘AVHS ONIGNVIS Gussuud 


Jobbers of all kinds of 
Roofing Materials. 
"ONIZOOU NOU! 
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